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Abstract 
Cardiovascular diseases are increasing in importance in 
developing countries and the most common cause of this is hypertension. The 
relationship between hypertension and risk of cardiovascular disease is 
continuous, consistent and independent of other factors. From the prospective of 
both the epidemiologist and clinician, the significance of elevated arterial pressure in 
children and adolescence is becoming increasingly apparent. Several studies have 
provided ample evidence that hypertension in adults has its onset in childhood 
(Rosner B, et al 1993) which has caused growing concern with monitoring 
arterial blood pressure in children in the last few decades. There is a growing 
conviction based on accumulated evidence, that blood pressure is a problem 
brought about by the fast moving life style and eating pattern of modem age. 
International studies have revealed prevalence of hypertension ranges from 1.2 to 
13% (Cervantes, et al 2000) and in various Indian studies ranges from 0.46% to 
11.9% (Anand, et al 1996; Chadha, et al 1999) in adolescence. A number of 
environmental and genetic factors are associated with high blood pressure among 
adolescence. Thus the early detection of hypertension and its precipitating or 
aggravating factors is important so that complication of hypertension can be 
prevented. 
Keeping in view the seriousness of problem on one hand and lack of 
knowledge of determinant of blood pressure in adolescence on the other, the present 
study entitled "Blood Pressure Distributions among adolescent children: study of 
nutritional and associated factors" carried out in Aligarh to determine the distribution 
pattern of blood pressure in adolescent children (12-16 years) and compare the dietary 
habits, nutritional intake, anthropometric measurement, clinical deficiency symptoms 
in low blood pressure (LBP) and elevated blood pressure (EBP) groups and examine 
associations of food groups and nutrients intake with blood pressure. Physical activity 
pattern and some psychosocial characteristics of the two pressure groups were also 
investigated to establish associations of these characteristic with blood pressure. 
The present study was conducted in Aligarh, District town of state of Uttar 
Pradesh in India. In an effort to investigate environmental and developmental factors 
that may be related to the distribution of blood pressure in adolescents of 12-16 years 
of age a survey was conducted in two phases. For the purpose of the study, the 
schools were selected by stratified random sampling method by dividing city into 
specific zones on the geographical lay out, to ensure that the study were representive 
of the whole city. Pilot study was conducted on a small sample of population to know 
the prevalence of high blood pressure among adolescent in Aligarh city. Considering, 
11.7% prevalence of hypertension among adolescence (pilot study) in Aligarh, with 
20% possible error, the sample size was calculated to be 755. But, 54 subjects did not 
give concern, therefore sample of 701 adolescents were interviewed, with response 
rate of 92.84%. The number of subjects to be included in the study from each school 
was proportional to the sample size. 
In the first phase, survey consist of both physical measurement and data 
gathered through questionnaire including age, sex, type of family, size of the family 
number of brother and sister, religion, parental education and occupation, and socio 
economic status. Height, weight and blood pressure were also measured by standard 
techniques and procedures. The weight of child was recorded with the help of 
platform spring balance. The weight was measured upto accurately of 500 gram and 
nearest reading was recorded. With the help of standard stediometer height was 
recorded to nearest 1 cm. Body Mass Index is the ratio of weight in kilogram to the 
square of height in meters (BMI=Weight (Kg)/Height (M)^). Mercury Sphygmo-
manometer was used to measure blood pressure among adolescents. The blood 
pressure recordings were taken by the standard procedure given by TASK force 
(1996). Both systolic and diastolic blood pressures were measured after 5 to 15 
minutes rest in the seated position. To improve the reliability and to allay the potential 
anxiety, three readings were taken after the interval of 2 minutes and the mean of 
three reading was taken. The low risk and high risk adolescents were identified based 
on the percentile ranking of their blood pressure readings. Adolescents whose blood 
pressure exceeded the 95* percentile (EBP) and below the 25'*' percentile (LBP) were 
screened again in different visits, and for those who have persistent Elevated Blood 
Pressure and Low Blood Pressure in depth study was undertaken. These adolescent 
comprises the phase 2 study group. The comprehensive data collected in phase 2 
study include detailed information on dietary habit, food groups and nutrient intake, 
medical history, physical activity, psychosocial aspect and clinical examination in 50 
adolescents (stratified by age and sex) of low blood pressure group (LBP), and equal 
number adolescents of elevated blood pressure group (EBP). 
All the data collected was subjected to appropriate statistical analysis. The 
frequency, mean and standard deviation was calculated for each of the variables 
studied. The percentiles of mean blood pressure (both systolic and diastolic blood 
pressure) were estimated, for each years of age and gender. Simple analysis of 
variance was used to compare the mean differences of systolic or diastolic blood 
pressure according various variables studied. The coefficient of correlation was also 
calculated for both boys and girls. The results were seen at 5% level of significance 
and P value < 0.05 was considered to be statistically significant for all tests. The 
factor analysis, by principal component approach was adopted to study the combine 
effect of the independent variable on the dependent variable of blood pressure. 
Regression analysis wdth blood pressure was also done. 
Out of 701 adolescent examined, 363 (51.8%) were boys and 338 (48.2%) 
were girls. The study group consisted of 255 (36.4%) Hindu, 437 (62.3%) Muslim 
and 9 (1.3%)) Christian pupils. The families of children selected were mostly nuclear. 
Social class was determined by using B.G. Prasad classification and it was found that 
majority of study group (96.4 percent) had a per capita income upto 10,000 only 3.6 
percent fall above this i.e. belong to social class I. Mostly fathers of study group 
belong to business class (40.4%() and mothers (88.6%) were housewives occupied in 
routine household chores. 
The trend of increase of blood pressure with age was similar to that seen 
universally that is the mean systolic blood pressure and diastolic blood pressure 
increased with age. The mean SBP of (both gender) 108.62 mm Hg at the age of 12 
years and 118.10 mm Hg at the age of 16 years, thereby showing 8.72 percent 
increase in the systolic blood pressure. Similarly, the increase of diastolic blood 
pressure was observed as 10.2 percent in this age group. So, the age effect was more 
for diastolic blood pressure than the systolic blood pressure. The distribution curves 
of systolic and diastolic blood pressures in boys and girls indicated the curve to be 
moderately positively skewed for SBP and DBP. The test of significance shows non 
significant difference of systolic and diastolic blood pressures for boys and girls but a 
cross over of boy's blood pressure over girls was observed. It was found that the 
systolic blood pressure crossed at the age of 13.25 years and diastolic blood pressure 
crossed at the age of 14.75 years. 
At the age of 12 years the 5*^ and 95"' percentile for the SBP 100 mm Hg and 
120 mm Hg and for the DBP corresponding values were 65.15 and 80 mm Hg 
respectively. At the age of 16 years 5"^  and 95"' percentiles for SBP were 105 mmHg 
and 130 mmHg, and 70 mmHg and 90 mmHg for DBP respectively. 
Data on prevalence of hypertension in the existing study found out of 363 
boys 34 (9.4%) and among 338 girls 32(9.5%) were hypertensive (> 95* percentile), 
as defined by the fourth report on diagnosis, evaluation and treatment of high blood 
pressure in children and adolescents (2004) whereas data on prevalence of low blood 
pressure found that 37 (10.2%) boys and 44 (13%) girls have low blood pressure 
reading ( < 25 percentile). 
Comparing the existing data with several surveys of United States and Indian 
studies, the results showed that blood pressure of boys and girls of the existing study 
fall within the range of value reported by Indian studies. The value reported by 
Muntner, et al (2004) for the US adolescents were lower than the values reported by 
Indian studies. The difference due to racial factors, or some unknovm factors. Data 
from few studies suggested that heavier body mass and higher salt intake in Indians 
may partially explain these differences. 
The overall mean systolic blood pressure and diastolic blood pressure 
increased significantly with increasing weight and height. The systolic and diastolic 
blood pressure in both sexes appear to have positive correlation (p<0.01) with BMI. 
Higher trend of BP was observed in joint and skilled labourer families, but blood 
pressure distributions by family size and income indicated non linear trends. 
Nutritional factors studied by 3 day record and frequency questionnaire 
methods, and it was found that rice and wheat formed the staple diet of the study 
groups. Pulses, seasonal vegetables, fruits, milk and meat products, meats and eggs, 
sugar, and fats were consumed by both pressure groups but differences in intake 
exhibited in LBP and EBP groups. The EBP group had Complex, more frequent, 
irregular eating habits and preference for fried food stuffs with high consumption of 
concentrated caloric foods such as cream, butter, pure ghee and sugar. Data on mean 
daily intake of food groups (gm) for study population of two pressure groups reveales 
that a higher intake of all food groups by the EBP group than LBP group except 
vegetable A and fruits. The mean intake total food were 793.84 ± 198.11 grams by 
EBP group as against 550.85 ± 181.82 by LBP group that is difference of 242.99 
grams was found highly significant (p<0.001). Higher quantity of fat intake by EBP 
group was also very significant (p<0.001) and significant difference (p<0.05) was 
observed in only cereal, milk and milk product, vegetable B and sugar intake. Intake 
of calories, protein, fat, carbohydrate and riboflavin also seen significantly different in 
EBP versus LBP group. In the EBP group higher percentage total calories intakes 
were contributed by fats than carbohydrate. In the same group, significantly high 
consumption of fat and salt, but low intake of magnesium and potassium were 
observed. Clinical and anthropometrical findings also reflected a poorer health and 
nutritional status of the EBP children. In EBP (boys) group, vegetable A and diastolic 
blood pressure indicates an inverse relationship. In girls (same group), an inverse 
association of total food and vegetable B with systolic blood pressure were existed. 
In the LBP group vegetables A and B were inversely associated with systolic blood 
pressure (boys). Relationship with any food groups and systolic blood pressure were 
not observed in girls (same group), but diastolic blood pressure was indirectly related 
to the thiamine intake. 
The percentage supply of carbohydrate from cereal, pulse and vegetable B in 
the EBP group were less than the LBP group, showed that less complex carbohydrate 
consumed by EBP group. The percentage supply of protein from animal sources were 
25 percent in LBP group and corresponding value were 32 percent in EBP group. 
The study indicated highly significant difference in the intake of saturated fat 
(p<0.001) and significant difference (p<0.05) in the intake of unsaturated fat. The fat 
supplied from endogenous sources was not seen to be significantly different in the 
two groups under the study. 
Sodium and calcium content in the diet of EBP group was more than the LBP 
but the significant difference was observed only in calcium intake. Intake of 
potassium, iron and magnesium were more in LBP group but difference was not 
significant. 
The physical activity pattern of both groups were studied by the questiormaire 
method, showed that total activity scores of the LBP and EBP group was 37.67 ± 4.4 
and 35.41± 6.05 respectively and difference was significant at p< 0.05 level.. 
Adolescents in the EBP group performed less moderate work than LBP group and 
difference was significant at p<0.001 level in both boys and girls. Association^ with 
physical activity and blood pressure show a positive effect of moderate activity and 
energy expenditure on DBP in the EBP group. However, the LB? group, physical 
activity were not related with blood pressure. 
Several indices of stress were also studied in the two blood pressure groups 
(by questionnaire method). These related to the stress at home, school, and quality of 
relationship, confidence, suppressed emotion, perceived stress and perceived health. 
Sinah comprehensive anxiety test (SCAT) was also applied to compare the anxiety 
level of both pressure groups. Total psychosocial variable score was 13.78 ± 3.2 for 
LB? group and 16.66 ± 3.28 for EBP group and the value was found to be significant 
at p< 0.01 level, indicating more stress in EBP group. Association of psychosocial 
variable and blood pressure indicated indirect relationship in total stress, perceived 
stress and confidence with diastolic blood pressure of girls in the EBP group. In boys 
(same group), a direct association of confidence with systolic blood pressure were 
existed, but suppression and diastolic blood pressure of EBP (boys) was inversely 
related. Association of confidence level and blood pressure were seen in LBP (girls), 
but boys from the LBP group showed stress at school directly related to systolic blood 
pressure. It was found that mean score of SCAT in EBP group were higher and 
significantly different at P<0.05 level. 
The analysis of self report on stress clearly indicates that, fear of studies and 
stress due to family disturbances such as death of family member, single parent, poor 
health status of parents and other reason were seen in more EBP children. 
In the present study, the prevalence of hypertension was higher in subject in 
whom positive history of hypertension was elicited. This suggests, genetic factors 
played a role in elevated blood pressure of adolescents. 
On a factor analysis of the data the Principal Components in the nutrient sub-
group, (EBP group) identified first 4 Principal Components, that accounted for 74.98 
percent blood pressure variation in systolic and diastolic blood pressure. Of the 
second sub-group of variables of (a) food groups (b) physical activity, (c) 
psychosocial factors, accounted for 68.09 percent variability as seen by the first 6 
Principal Components in systolic and diastolic blood pressure of EBP adolescents. In 
case of the LBP group, the sub-group of nutrients showed the first 4 Principal 
Components to account for 84 percent of the variations. In the second sub-group of 
variables mentioned above, the first 6 Principal Components accounted for 66.57 
percent variability in the systolic and diastolic blood pressure. The combined effect of 
these characteristics on DBP an SBP by multiple regression, suggested a 
multicoUinearity of the variables and blood pressiire. 
Emphasis on fijrther epidemiological research work on environmental factors 
and blood pressure in children is suggested. Balance studies on sodium, potassium, 
calcium and magnesium at a cellular level are needed. Multifactor dietary intervention 
in hypertensive is required. A hypotensive effect of low level versus high level 
activity in children with elevated pressures need further investigations. Concentration 
on better methodology for studying psychosocial factors in hypertensive children is 
important. Research in areas related to suppression of emotions of anger and hostility 
in boys and confidence in both sexes are suggested. 
10 
The study recommends short and long term measures to be implemented to 
control and prevent hypertension in early childhood. These relate to awareness among 
people of elevated pressures as a major risk for cardiovascular and heart diseases. 
Stress reduction, avoidance of overweight, excessive diets containing fat, sugar and 
salt to be hazardous. In the long term measures, it reinforces the importance of 
medical health checks (including blood pressure measurement) to be made 
compulsory in school. Monitoring and follow up of cases of elevated blood pressure 
as well as health education are emphasized. Introduction of counselling services in 
schools which could assist and guide children in releasing stress, and adopting healthy 
styles of living are necessary in the rapidly changing enviroimient of a modem 
developing country. 
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DEFINITIONS AND DESCRIPTION 
Blood Pressure: Measurement of the force exerted by flowing blood against the walls 
of the arteries. 
Diastolic Blood Pressure: Measurement of the pressure when the heart is relaxed 
(diastole). 
Diet: The kind and the amount of food or nutrients available or eaten by a person, a 
group or population. 
Environment: Condition or influence under which any person lives and develops. 
Essential Hypertension (Primary): High blood pressure with no identifiable cause. 
Family income: Combined earning of all members of the child's household. 
Family: A Small social group or basic unit of society. 
Food: Dietary items that contain one or more nutrient and serve as a vehicle for 
incorporating nutrient into the overall diet. Most foods contain more than one 
nutrient; no single food items contain all the essential nutrient. 
Health: Define a "A state of complete physical, mental and social well being". 
Hypertension: A Persistent Elevation of either Diastolic or Systolic Blood Pressure. 
Joint family: An extended family group who generally live under one roof, eat food 
cooked in one kitchen, participated in common family working and are related to each 
other. 
Korotkoff Sounds: Distinct blood pressure sounds were first described by a Russian 
physician named korotkoff. He identified the following five phases in blood pressure 
• First Phase A clear tapping sound; the onset of the sound of two 
consecutive beats is considered systolic blood pressure. 
• Second Phase the tapping sound, followed by a murmur. Usually, 10-15 
mm hg below first phase and lasting for 14 - 20 mm hg. In some instances, 
such as vviien the cuff ib inllaled loo slowly, part or all of the sounds of this 
phase may be absent, resulting in a period of silence known as an 
auscultatory gap. 
• Third Phase A loud, crisp tapping sound. 
• Fourth Phase Abrupt, distinct muffling of sound, gradually decreasing in 
intensity. 
Fifth Phase The disappearance of sound, considered diastolic blood 
Pressure. 
Nuclear family: Composed of two generation usually or both parents living with their 
children. 
Nutrients: Specific biochemical substances that are used by the body for growth, 
development, physical activity, reproduction, lactation, maintenance of heath and 
recovery from illness or injurs. 
Physical activity: Any bodily movements produce by the skeletal muscles that result 
in energy expenditure. 
Secondary Hypertension: Hypertension with a known cause such as Sleep Apnea, 
Drug-Induced or , Related Causes, Chronic Kidney Disease, Primary Aldosteronism, 
Renovascular Disease. Chronic Steroid Therapy and Cushing's Syndrome, 
Pheochromocytoma, Coarctation of the Aorta, Thyroid or Parathyroid Disease. 
Stress: Reaction of the body to a challenging or threatening environment, an event or 
situation which severely taps the affected zaindividuafs ability to cope with. 
Systolic Blood Pressure: Measurement of the pressure when the heart is contracted 
(systole). 
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CHAPTER 1 
INTRODUCTION 
Introduction 
Adolescence is a crucial, stressful \et fascinating period in an individual's 
life. It is characterized bs phvsical. psvchological and social changes, transformation 
and maturation from childhood to adulthood where intense readjustment to the self, 
famil_\. school work and social life has to be made. Since the demands on the 
adolescents are too man>, Hurlock. et al (1998) termed adolescence as a phase of 
•"stress and storm". The period of transition from childhood to adulthood is 
challenging for adolescent health, because they often develop behavioral problems 
and improper life styles. 
1.1 Changes in Life Style: 
Socio cultural fabric of our society is changing due to urbanization, nuclear 
family and the telecommunication revolution. As the life styles have been changing in 
recent jears. life st}le related diseases have been increasing, even in \oung people, 
posing important social problems. Dramatic changes in life style from traditional to 
modern have lead to physical inactivity due to technological advances. 
Communication between rural and urban population has resulted in the loss of age old 
traditional ways of life, to a modem urban life style of living. The process of 
adjustment to rapid changes is stressful and may increase risk for several chronic 
diseases. 
1.2 Urban Life Style: New Challenges 
With growing urbanization, socio-developmental changes have taken place 
over last 40-50 years. The process of transition from the old style to modern existence 
brought about by urbanization and industriali/aiion has sprung neu challenges to the 
economic and cultural fabric ofsociets. 1 his has atTected human being in many ways. 
The old system of joint famil\ is being replaced b\ nuclear family units. Food 
preference and dietar> patterns are changing. FreshK' cooked foods, to processed 
"ready to eat" or "fast food" have become the nev\ demand of the family. Rising 
affluence has modified the dietary pattern characterized by increased consumption of 
diets rich in fat. sugar and calories. The high levels of physical activity in the 
traditional way of life are being replaced by sedentary habits brought about by 
modern gadgetry. More and more, machines are taking over the work of man. 
Walking, physical work, open air rela.xations are now being replaced by time and 
energy saving technology in ever\ sphere of life. 
The persistent pressure of education competitiveness, the uncertainty of the 
future, social, stresses and the consequent strains on the family generated by new 
opportunities. The frustration and inability to cope with the variety of these problems 
is affecting the health of both >oung and old. Even increasing competitiveness in 
admissions and performance in school and college and in securing a satisfying job in 
the shrinking employment market are all contributing factors for continued struggle. 
All this affecting the phjsical and mental status, often lead to ph\sical and mental 
health problems. 
Furthermore, increasing parental and teacher expectations demand of out put 
and achievement, disturbed family relationship lead to psychological instability, 
stress, an.xiety and tension among young generation, play an important role in the 
genesis of different kind of disorders. 
1.3 Today's Health Problem 
The major epidemiological transition in the 20 century was the shift in 
mortality and morbidity from infectious diseases to chronic diseases. In 2001. chronic 
diseases contributed approximately 59% of the 56.5 million total reported deaths in 
world and 46% of the global burden of disease (Raslf«gh et al 2005). More complex, 
nerve shattering disorders are coronary heart disease (CHD), cancer, mental problem, 
and AIDS. In these, CHD leading the list and are emerging as major health hazards. 
This transition was primarily attributed to social economic and public health changes 
that took place. The availability of the abundant food led not only to better overall 
nutrition and improve child health, but also to the current population state of excess 
positive energy balance, accelerated by increasingly sedentary life style in recent 
decades. 
The global burden of CHD is rapidly increasing to the effect that it is likely to 
be the most common cause of disability-adjusted life years (DALY) loss in year 2020 
as compared to fifth position in 1990 (Murray, et al 1996). It has been predicted by 
Reddy, et al 1993 that cardiovascular disease will be the most widespread cause of 
death in India by 2015. Adult CVD is the major pediatric problem. It is observed that 
without intervention. 60 million children are destined to suffer its consequences in the 
next 30 years (Whitney, etal 2001). 
1.4 Hypertension: A Major Risk Factor 
Hypertension is an increasing important medical and public health issue. 
Considering the prevalence of diseases WHO report (1998), stated that, hypertension 
ranked Iburth in the world. Todas hypertension has become single major risk factor 
leading to CHD. 
Hypertension is directly responsible for 57% of all stroke deaths and 24% of 
all coronary heart disease deaths. According lo most recent NHANES survey (1999 to 
2000). 27% of adult Americans have hypertension (SBP > 140 mm Hg. DBP > 90 
mm Hg and another 31% have pre-hypertension (SBP of 120 to 139 mmHg. DBP of 
80 to 89 mmHg) (Wang Y.. et al 2004). Pooling of epidemiology studies show that 
hypertension is present in 25% urban and 10% rural subjects in India (Gupta R., et al 
1997). 
Hypertension is a disease with high morbidity and mortality and it is termed 
as a slow and a silent killer. Epidemiological surveys are quite important in this case, 
as they may provide information on how this entity develops with age and which of 
the risk factors are responsible for the development and persistence of elevated blood 
pressure. The physiological process change toward hypertension is now increasingly 
understood; it start early in life, and become unmistakable manifest by the adult 
years. Persistent blood pressure increases the work load of the heart causing left 
ventricular hypertrophy. In course of time it ends in hypertensive heart disease. Blood 
pressure also brings about changes in the arterial walls, which can lead to cerebral 
infarction, myocardial infraction, angina pectoris and kidney disorders. 
1.5 Hypertension in Adolescents 
Several studies have provided ample evidence that hypertension in adults has 
its onset in childhood, which has caused growing concern w ith monitoring arterial BP 
in children in the last few decades. International studies have revealed varying 
prevalence ranges from 1.2 to 13% (Cervantes, et al 2000) and the prevalence in 
various Indian studies ranges from 0.46% to I 1.9% (Anand. et al 1996: Chadha, et al 
1999). Longitudinal studies have reported that children with higher pressure levels, 
even within limits considered normal, tend to develop hypertension in later life. 
Among these studies, the most important are the Bogalusa (Berenson GS., et al 1991) 
and Muscatine (Lauer RM., el al 1993) studies, in which patients were followed for 
more than 20 years. 
Research presented at that 2001 Fall Conference of the American Heart 
Association's Council on High Blood Pressure Research showed that blood pressure 
at age 13 correlated with the degree of hardening of the arteries at age 30. For every 
10 mm that the blood pressure was higher at age 13. the arteries were 7 microns 
thicker onlv 17 \ears later. The slow, ongoing damage to the arteries begins young. 
Being overweight was strongK correlated with this damage. Over the last twenty 
years it has become increasing!) clear that atherosclerosis - damage to the heart 
arteries -- begins in childhood. (Dr. Greene.com) 
Furthermore, high blood pressure contributes substantially to cardiovascular 
disease incidence and premature mortality. If hypertension is allowed to continue or 
become worse over many years, the prolonged e.xtra pressure can lead to heart failure. 
In addition, the stress on blood vessels in the brain can cause them to burst, producing 
a stroke. Also, long-term hvpertension causes changes in blood vessel walls that may 
result in damage to the kidneys, eyes and other organs. 
Children and adolescenkd with severe elevation of blood pressure are also at 
increase risk of adverse outcomes, including hypertensive encephalopathy, seizures, 
and even cerebrovascular accidents and congestive heart failure. Even hypertension 
that is less severe ma) contributes to target- organ abnormalities. These complications 
of hypertension are prevented b> earl> detection, and etYective control of" blood 
pressure. 
1.6 Genetic and Environmental Factors in Hypertension 
There is a growing conviction based on accumulated evidence, that blood 
pressure is a problem brought about by the fast moving life st\le and eating pattern of 
modern age. Interaction of genetic and environmental factors pla\s a role in adults 
(Appei U., et al 2005) and in children (Ataei N., et al 2004). The great importance of 
heredity as one major determinant is universall) accepted. Chadha, et al (1999) found 
family histopy of hypertension in one or both the parents was present in 20.4 percent 
children with high blood pressure compared to 6.8 percent in normotensives. Gupta 
AK., et al (1990) reported that blood pressure is frequently elevated in obese children 
as compare to lean subjects. Some environmental determinants that are reported and 
contributed to hjpertension are: bod) mass, dieiar) electroKtes intake, excess use of 
fat. ph)sical activit) pattern and ps\chosocial stress factors. Ph\sical environmental 
parameters concerning water, noise, temperature, ps\chological and social factors are 
also reported to influence hypertension. These associations have been documented in 
adults. In children the association of these factors on blood pressure has not yet been 
fully investigated. 
Numerous observational studies such as Gillman, et al (1993); Bao W., et al 
(1995) and Dekkers JC . et al (2002) have documented that blood pressure tracks with 
age from childhood into adult years. Others factors known to affect BP among 
children include age, se.\, bod) size, race/ethnicit), obesit), and socioeconomic status 
(Lauer RM., et al 1984; SorofJM., et al 2004; Weiss NS. et al 1973) 
Genetic factors could be important indication for earh detection of blood 
pressure. The environmental factors which are variable need a critical evaluation in 
regard to their role in elevating blood pressure in human population. The knowledge 
of the etiology factors and elevated blood pressure in children would greatly help in 
devising corrective measure for prevention of not only pediatric hypertension, but 
concurrent!) CHD in adults. 
1.7 Significance of the Study 
From the prospective of both the epidemiologist and clinician, the significant 
of elevated arterial pressure in children and adolescenfe^ is becoming increasingly 
apparent. According to Thakor, et al (1998) the population of India is about 200 
million. At the rate of 66% school attendance and 2% prevalence of hypertension 
amongst them, the blood pressure examination in school can detect about 2.5 million 
new hypertensive at an early stage. This study conducted among adolescents school 
going children (I2-I6years of age) at Aligarh, it is expected that the nutritional and 
associated factors would give indication of the influence of these on the level and 
distribution pattern of blood pressure among adolescents. The investigation could 
throw some light on the etiology factors that are directly or indirectly responsible for 
elevated pressure among adolescents. The study of some independent variable such as 
nutrition, physical activil), psychosocial and familial factors studied against the 
dependent variable of blood pressure could, if anticipated, help to unfold some 
reasons for elevation pressure among these adolescents. The data obtained in this 
study can provide more effective guidelines for the prevention of arterial 
hypertension and its consequences and non pharmacologic treatment of high blood 
pressure in adolescents. Even a small reduction in the average blood pressure could 
be effective in childhood and would result in a large reduction in the incidence of 
CHD and other complication in adults. It was felt that the measurement of the blood 
pressure in a school age population offers the opportunity of delineating normative 
value specific for age and sex. This could be serving as back ground for detecting 
early hypertension. At the same time this study offers the opportunity of describing 
other characteristics that act as determinants of blood pressure level. 
There are not many studies on the normal distribution of blood pressure in 
Indian children. The data on blood pressure profile in Indian school children is 
inadequate with few studies showing different patterns of normal blood pressure. Out 
side the United State there have been a very few reliable report on pattern of arterial 
blood pressure on the prevalence of hypertension in adolescent population. If such 
study is undertaken in different geographical situation can help in understanding the 
nature of hypertension. 
Recognition of blood pressure correlate serves to identify groups within a 
population who are at increase risk of blood pressure and also suggest intervention 
that might result in a reduction of blood pressure. The study would serve as a 
beginning of many more investigation needed to be undertaken in Indian children 
living under different socio-economic condition, eating varied food and leading 
divergent life styles. 
1.8 Objectives 
Keeping in view the seriousness of problem on one hand and lack of 
knowledge of determinant of blood pressure in adolescent on the other, the present 
study entitled "Blood Pressure Distributions among adolescent children: study of 
nutritional and associated factors" carried out in Aligarh with following aim and 
objectives. 
1. To determine the distribution pattern of blood pressure in adolescent 
children (12-16 years). 
2. To study the dietary habits and nutritional intake in LBP and EBP groups 
and examine associations of food groups and nutrients intake with blood 
pressure. 
3. To compare the anthropometric measure and clinical deficiency symptoms 
in two pressure groups. 
4. To determine the physical activity of the two pressure groups and 
established its association with blood pressure. 
5. To investigate some psychosocial characteristics in the two pressure 
groups and examine associations of these characteristic and blood 
pressure. 
Keeping the above mentioned objectives in mind, the following 
hypothesis were put forth-
1. Blood pressure levels increases with age in both sexes. 
2. Eating pattern of EBP group is more frequent and irregular than LBP 
group. 
3. Elevated blood pressure (EBP) group are heavier, taller and had greater 
BMI than the group who have blood pressure below 25'*' percentile(LBP). 
4. Fat and sodium content of diet is more in EBP group than LBP group. 
5. Less time is spent in difTereni t\pe ofphvsical activitv b\ the EBP group 
than LBP group. 
6. EBP group have more stress and an\iet\ level than LBP group in both 
sexes. 
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CHAPTER 2 
REVIEW OF LITERATURE 
V / 
Review of Literature 
in this chapter the relevant literature available on blood pressure in children 
and adolescence has been reported. Information on blood pressure in adult has also 
been included, wherever data on children was found meagre. This was done for better 
understanding of the problem. The review ot literature is based on the objective of the 
study given in chapter I. 
2.1 Profile of Adolescence 
The term adolescence meaning to emerge or achieve identity is a relativel) 
new concept especially in development thinking. The origin of the term in from the 
Latin word adolescere, meaning "to grow to mature" indicates the defining feature of 
adolescence. However, a universally accepted definition of the concept has not been 
established. The WHO (1998) has defined adolescent? as the age group of 10 to 19 
years. Three main stage of adolescence can be discerned. Early adolescent^ (10 to 13 
years) characterized by a spurt of growth and development of secondary sexual 
characteristic. Mid adolescents (14 to 15 years) this stage is distinguish by the 
development of a separate identity and new relationship with peer group and the 
opposite sex. Late adolescents (16-19 years) have fully developed physical 
characteristics similar to adult and have formed a distinct identity and have well 
formed opinion and idea. 
Health> development of adolescent^ is dependent on complex factors: their 
socioeconomic circumstances, the environment in which they live and grow the 
quality of relationship with their families, community and peer group and the 
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opportunities for education and emplovment, among others. Thus this is a period of 
challenges and opportunities (Ghai OP., 2003). 
The proportion of the world adolescents' population is rising faster than that 
of other age groups. Between I960 and 1980, while the world population increased 
by 46 percent the population of adolescents increased by 66 percent. In India, 
adolescent (10-19 years) constitutes 21.4 percent population (Ministry of Human 
Resource Development. Government of India ( i 997)). 
2.2 Essential Hypertensions 
Hypertension is an increasingly important medical and public health issue and 
widespread phenomenon whose ultimate cause is still unknown. The relation between 
blood pressure and risk of cardio vascular disease is continuous, consistent and 
independent of other risk factors (Chobanian AV.. et al 2003). An individual is said to 
have essential hypertension or high blood pressure when the mean arterial pressure is 
greater than the upper range of the accepted norm. About 96-99 percent of all 
individual who have hypertension are said to have essential hypertension. This term 
means that hypertension is of unknown origin. Only I- 4 percent are cases of known 
origin (Secondar> Hypertension). 
2.3 Normal Level of Blood Pressure 
2,3.1 In Adults 
.\ great deal of efforts has been devoted to the search for the dividing line of 
abnormal blood pressure level were 120/80 in 1939. 130/80 in 1942, 160/100 in 1946, 
180/ 100 in 1948, 150/90 in 1952. Uniformity was achieved after publication of a 
WHO report on proper measurement techniques of blood pressure and criteria for the 
diagnose of hypertension in 1959 after which systolic BP >I60 and/or diastolic BP > 
13 
V5 mm o\' Hg were considered as abnormal (Deedwania, et al 2004). Revision in 
blood pressure classitlcation was done because of the new data on lifetime risk of 
h\pertension was emerging and the impressive increase in the risk of cardiovascular 
complication associated with levels of blood pressure. 
Table 2.1 Blood Pressure Classification in adults 
JNC6Categor> (1997) 
Optimal 
Normal 
Borderline 
Hypertension 
Stage I 
Stage 2 
Stage 3 
JMC7 Category(2004) 
SBP/DBP 
< 120/80 
120-129/80-84 
130-139/35-89 
140/90 
140-159/90-99 I t*- Stage 
160-179/100-109 
> 180/110 
Stage 2 
Changes in blood pressure classification from si.\ report Joint national 
committee on prevention, evaluation, and treatment of high blood pressure (JNC 6, 
1997) to seventh report Joint national committee on prevention, evaluation, and 
treatment of high blood pressure (JNC 7, 2004) are given belovs in table 2.1. The JNC 
7 report (Chobanian. et al 2004) has introduce a new classification that include the 
term "prehypertention" for those with blood pressure ranging from 120-139 mm Hg 
systolic and 80-90 mm Hg diastolic blood pressure. Another change in classification 
from JNC-6 is the combining of stage 2 and stage 3 hypertension into single stage 2 
categories. 
2.3.2 In Children and Adolescents 
There are two approaches to the definition of hypertension in children; first 
the destination of hypertension tna\ be based on arbitrar> level of blood pressure. An 
alternative approach is defining h>pertension involves the identification those 
individual in the upper percentile of the blood pressure distribution for the age and 
sex. 
According to Londe, et al (1971) for children older than 15 years of age 
considered as hypertensive if blood pressure exceed 140/90 mm of Hg. Loggie, et al 
(1975) defined hypertension as a blood pressure level above which there is a 50 
percent increase in morbiditN and mortalitN. According to him a blood pressure > 
130/85 should be regarded as elevated pressure for the 10 years old child. As further 
argued by Falkner, el al (1981) that this the arbitrary definition of hypertension as 
would leave out a very large chunk of soung people at risk of developing cardiology 
disease due to elevated blood pressure. The\ therefore recommended use of percentile 
in defining hypertension, normotensive and hypertensive state. In 1977, the task force 
on blood pressure control in children recommended that sustained blood pressure, 
above 95"^  percentile for age be considered abnormal. In 1987, the Second Task Force 
on Blood Pressure Control in Children suggested normal blood pressure (<90"' 
percentile), high normal blood pressure (90' - 95"' percentiles), and high blood 
pressure (>95"^ percentile) for their age and sex. 
To be consistent with seventh report of the joint national community on the 
prevention, detection, evaluation, and treatment of HBP (Chobanian, et al 2004), 
classifications described by the National High Blood Pressure Education Program 
Working Group on Hypertension Control in Children and Adolescents termed "high 
normal"" blood pressure as "•prehypertensive" state (Table 2.2). Age \\ise 
classification of hypertension in children and adolescents are given in table 2.3. 
Table 2.2 Definition of Blood Pressure Levels in Adolescents 
Terms 
Normal 
Pre-hypertension 
Stage1 
hypertension 
Stage2 
hypertension 
SBP or DBP Percentile 
<90"' 
90"' to <95"' or i f blood pressure exceeds 
120/80 
95'" -99'" percentile plus 5mm Hg 
> 99"'' percentile plus 5 mm Hg 
Ref: Fourth report on the diagnosis, evaluation, and treatment of high blood pressure 
in children and adolescents (2004). 
Table 2.3 Classification of Hypertension in Adolescents by Age Groups 
Age Groups 
Adoiescents(10-12 years) 
Adolescents(13-15 years) 
Adolescents (16-18years) 
Fief: report of the 1993 Task force on 
Significant 
Hypertension 
SBP>I26 
DBP>82 
SBP>I36 
DBP>86 
SBP>142 
DBP>92 
blood pressure in children 
Severe 
Hypertension 
SBP>I34 
DBP>90 
SBP>I44 
DBP>92 
SBP>150 
DBP>98 
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2.4 Prevalence of High Blood Pressure 
2.4.1 In Adults 
Horn, et al (2002) reported that more than 41 million American or about 15 
percent of population have systemic hypertension. WHO reported that hypertension is 
an important public health problem in developing countries like in India. The blood 
pressure levels were the highest among Indian as compare to 20 other developing 
countries. Subsequent studies reported steadily increasing prevalence from 5 percent 
in I960"s to 12-15 percent in 1990"s. Pooling of epidemiological studies by Gupta R, 
et al(2001)shows that hypertension is present in 25-30 percent urban and 10-15 
percent rural India. 
2.4.2 In Children and Adolescents 
International studies have revealed varying prevalence ranges from 1.2 to 13% 
(BP > 95th percentile)(Lauer RM.. et al 1984; Rames L., et al 1978; Cervantes, et al 
2000). In the 1996 update of the Task Force report, the prevalence of systolic or 
diastolic hypertension in the United States was 6.5% when only the first measurement 
was considered and 3.9%i after a second measurement. However, in recent studies 
such as Sorof JM.. et al (2004); Moura AA.. et al (2004). Urrutia-Rojas, et al (2006) 
and Fernandes. et al (2003), the prevalence of BP > 95th percentile was 17 %, 9.4%), 
\6% and 36% respectively. 
The prevalence in various Indian studies ranges from 0.46%) to 11.9%. In 
many studies such as Savitha, et al (2007) and Soudarssanane, et al (2006) prevalence 
of hypertension was 6.16% and 8.5% respectively and whereas Anand, et al (1996) 
and Verma, et al (1994) reported prevalence was only 0.46 %> and 2.8%o respectively. 
Methodological differences, number of measurements used, distinct reference criteria 
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and regional differences are the main causes for such variation. Chadha SL., et al 
(1999) found the prevalence of hypertension (systolic, diastolic or both) was 11.9 
percent in boys and 11.4 percent in girls, in Delhi. Anjana, et al (2005) in their study 
revealed that prevalence of hypertension was 7.5% in Amritsar district of Punjab in 
India. The results of these studies suggest that BP > 95th percentile is not rare in 
children. 
2.5 Factors Responsible for the Maintenance of Normal Blood 
Pressure 
Factors concerned for the maintenance of normal blood pressure explained by 
Best, et al (1980) are listed below: 
The Cardiac Out Put: Volume of blood discharged by the heart per minute. Increase 
in the cardiac out put is the result mainly of an increase in the stroke volume, the 
systolic blood pressure rise to a greater extend than the diastolic, with a subsequent 
increase in the pulse pressure. 
The Peripheral Resistance: The small vessel at the periphery the arterioles and 
capillaries are furnished with nerve through which their calibers may be alters from 
time to time. Variations in the caliber of the arterioles of the abdominal region are 
more effective than those of other vascular areas in causing change in the blood 
pressure. 
The Blood Volume: A Sufficient volume of blood must be available to overfill the 
arterial system. Any considerable reduction in the blood volume, as b\ hemorrhage, 
causes the blood pressure to fall. 
The Viscosity of the Blood: Relatively high viscosity of blood increases the 
resistance in the vascular system; it tend to impede the flow through the arterioles, 
and so to enhance the effect which these narrow vessels themselves have in 
maintaining the arterial pressure. I he relative!) high viscosit) of blood is due to the 
plasma protein and to an even greater extent, to the corpuscles. 
The Elasticity of Arterial Walls: Ifthe arteries possessed rigid and non elastic wall, 
the svstolic blood pressure would be high. Thus elasticitv of vascular wall and the 
peripheral resistance are both essential; for the development of the blood pressure. 
2.6 Effect of Hypertension 
Hypertension is associated with increase risk of myocardial infarction, stroke, 
and cardiovascular mortality in adults (Chobanian AV., et al 2003). Children and 
adoiescenb^ with severe elevation of blood pressure are also at increase risk of 
adverse outcome, including hypertensive encephalopathv. seizures, and even 
cerebrovascular accidents and congestive hear failure. Hvpertension is a symptomless 
disorder, sometimes symptoms mentioned by patients are head ach, fatigue, dizziness 
and drumming in the ear. Hypertension can be damaging because of two effects: 
1 increase in load on heart and 
2 Damage to arteries due to excessive pressure 
2.7 Possible Mechanism Contributing to Hypertension 
In children several mechanism are implicated in the regulation of blood 
pressure. These are neurogenic, humoral volume and hemodynamic factors. 
Biological maturation influences all these factors. Investigation has not so far 
revealed the pressure mechanism specific to adolescence hvpertension. Some of these 
mechanisms contributing to hypertension in children have been given by the task 
force, (1977) and are mentioned below: 
Autonomic Nervous System: The nervous system is able to exert an influence on the 
peripheral vascular resistance, heart rate and cardiac output. Acute hypertension can 
be caused strong stimulation of the autonomic nervous system. The cardiovascular 
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system appears to be modulated by adrenergic stimuli reachiny spociric effector 
organs such as vascular resistance vessels, m>ocardium and kidney. The baroreceplor 
sensitivity is highest in young children, but it is still not certain whether 
catecholamines are correlated with primary hypertension in early childhood. 
Rennin-Angiotensin System: The development of essential hypertension and 
Rennin-Angiotensin System is not clearly understood. Possibl>. when the arterial 
pressure falls too low. the kidney secrete rennin. the rennin then cause the formation 
of angiotensin in the blood; and increase the total peripheral resistance and the arterial 
blood pressure back to normal. Angiotensin also has two long term effects. Firstly, it 
affects the kidneys directly to cause salt and water retention in the body. Secondly, it 
causes the aderenai gland to secrete aldosterone, which in turn, affects the kidney to 
cause salt and water retention. Report on the plasma rennin activity in children show 
different levels of plasma rennin activity. It is however, known that elevation of 
plasma rennin activity antedates established hypertension. 
Adrenal Corticosteroids: The adrenal cortex may exert an important role in the 
development of hypertension in early childhood. Adrenocortical hormone synthesis is 
capable of causing sodium retention and secondary hypertension due to volume 
factors. Very little is known about extra cellular and blood volume disturbances in 
children with hypertension. Determination of plasma volume has shown some 
abnormalities in children. Through most young hypertensive patients have a low 
blood volume, a defmite proportion show hypervolemia. 
Hemodynamic Factors: Significant difference in the cardiac out put, heart rate and 
peripheral resistance has been reported. Generally, a high output, normal-peripheral 
resistance precedes a stage of high resistance, normal output in the evolution of 
hypertensive disease, but many exceptions are also seen in practice. Transient 
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pressure elevation due to stress, pain or anxiety, may not due to cardiac stimulation 
and increase output, but may be due to an increased peripheral resistance. 
2.8 Importance of Blood Pressure Measurements 
High blood pressure is often called the silent killer. If the blood pressure is 
abnormally low or high it usually indicate th^t greater health problem are present. 
Considering the importance of high blood pressure, month "May" is celebrated as 
national high blood pressure month in the united state. According to the 
recommendations of the 1996 task force report on BP in children and adolescents, BP 
measurements should be incorporated into the routine pediatric examination of 
children three years of age and older. Although the prevalence of hypertension during 
childhood is lower than that seen in adulthood, but this condition is not rare in 
children, thus stressing the importance of evaluating blood pressure. 
2.9 Genetic Factors Influencing Blood Pressure 
i 
Numerous community and longitudinal studies conducted have reported 
elevated blood pressure in adolescenfcc and identify a number of factors associated 
with hypertension. Factors described below suggest a substtintial knowledge of 
genetic influences on blood pressure. 
2.9.1 Age and Sex 
The tendency for the mean blood pressure to increase with age is evident in 
the studies through out the world (Fixler DE., et al 1979; Peters R., et al 2003; 
Goldring D., et al 1977; Ng'andu NH., et al 1992; Oli K., et al 1994; Ataei N., et al 
2004 and Akinkugbe FM., et al 1999). This is also true for the Indian population, in 
the studies such as Soudarssanane, et al f2006), Anjana et al f2005X Agarwal, et al 
(1983) and Sachdev, et al (1984). Agarwal, et al (1983) observed uniform rise in 
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blood pressure in both sexes with increasing age through 3-15 years and also noted 
that increase in systolic blood pressure was not uniform but occurred in spurts in 5-6 
and 12-13 years of age in both sexes. 
Steep rise in systolic blood pressure \vas also noted earlier b\ Londe, et al 
(1969) between 5-6 years in male, 4-5 \ears in female and between 14-15 years in 
both sexes and noted significant difference in blood pressure levels between the two 
sexes at 11 years and 15 years. Data from NHES (Robert, et al 1977) reported that 
systolic blood pressure in boys to increase more than the girls at the age of 14 years. 
In the Bogalusa Heart study (Voors, et al 1976) the systolic blood pressure of boys 
exceeded that of girls at the age of 13 years. Similar finding were also observed by 
Londe et ai (1966) and Kilocoyne, et al (1977). In another study. Beaglehole, et al 
(1977) reported that increase of systolic blood pressure of boys at a much earlier age. 
The difference in timing of crossover of male systolic over female systolic blood 
pressure is believed to be due the difference in timing of growth acceleration in 
adolescence. For diastolic blood pressure also, most studies have shown an increase 
in average levels with age. A greater blood pressure in boys than in girls after ages 
10-12 years is however, not an universal phenomenon. Belmaker. et al (1984) showed 
Sex and age has no significant association with systolic blood pressure. The 
associations between diastolic blood pressure and both sex and age were not 
statistically significant (P less than 0.10), but there was a trend for girls and older 
children to have a slightly higher DBP. 
Subhi MD., et al (2006) observed no significant statistical differences with 
respect to systolic blood pressure and diastolic blood pressure among boys and girls 
except at the age range of 10-12 years, where girls manifest higher systolic blood 
pressure (p<O.OI) and diastolic blood pressure (p<0.05) than boys. This finding is 
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also supported b\ the tlndmi; o! /udik / . . et al (1987); Sharina BK.. et al (1991); 
Femandes. et al (2003); Ng'andu NH., et al (1992); Oli K.. et al (1994). 
2.9.2. Racial Factor 
Contlicting finding exist regarding racial difterences. In contrast to previous 
studies by Rosner B.. et a! (2000); Manatunga AK., et al (1993); Alpert BS.. et al 
(1993) reporting higher BP levels in African American children when compared to 
their Caucasian counterparts, results of Urrulia-Rojas. et al (2006) study show that 
Hispanic children were more likel> to have high blood pressure than African 
American or Caucasian children. The Bogalusa heart study b\ Voors, et al (1976) and 
Goldring, et al (1977) found that black children have significant higher blood 
pressure than white children. 
Wilson D.. et al (2001) and Barnes VA., et al (2000) studies have evaluated 
socioeconomic status and stress in African American and Caucasian children, and 
found higher rates of high blood pressure among African Americans. These studies 
concluded that exposure to chronic environmental stress and low- socioeconomic 
status contributes to hypertension among African American >outh. Kilcoyne, et al 
(1974) found that before pubert\ blood pressure levels among white and black may 
not differ and the blood pressure level and the prevalence of hypertension in female 
did not vary with race, although the highest prevalence of hypertension occurred in 
black males. Goldring, et al (1977) reported that blood pressure of white adolescent^ 
were higher than those of black adolescent^ from the result of screening program in 
Milwaukee. In contrast, Reichman. et al (1975) and Dube, et al (1975) found no 
significant difference between the mean systolic blood pressure of black children in 
the study and that of whites as reported in the literature. Voors. et al (1995) suggested 
that certain subgroups in African American youth have higher bkiod presbure than 
white counterparts 
According to Chobanian. et a! (2004) the pathogenesis of" h\pertension in 
different racial subgroups ma) differ with respect to the contribution of such factors 
as salt, potassium, stress, cardiovascular reactivity, body weight, nephron numbers, 
sodium handling and hormonal systems, but in all subgroups the pathogenesis is 
multifactorial. 
Rosner B.. et al (2000) found few substantive ethnic differences in either 
systolic or diastolic pressure during childhood and adolescence. The differences that 
were observed vserc small, inconsistent, and often explained by differences in body 
size. Harding S., et al (2006) study of ethnic differences in blood pressure (BP) 
among British adolescents, also examined the differences in blood pressure levels in 
adolescents of different races. Munger Ronald C , et al (1991) findings suggest that 
Southeast Asian children were shorter and weighed less than black children and white 
children. Body size may confound associations between ethnic groups and blood 
pressures and may obscure the problem of hypertension among the smaller Southeast 
Asian children. 
2.9.3 Familial Aggregation 
A number of studies indicate that familial factor pla> a role in the etiolog) of 
essential hypertension. It has long been known that blood pressure lends to run in 
families, fhis could be result of shared environment or shared genes. The influence of 
genetic factor on blood pressure has been examined by the correlation of parental 
blood pressure level with those of their natural offspring (Zinner, et al 1971), the lack 
of correlation between parental blood pressure with their adopted children (Biron, et 
a! 1975) and the comparisons of the sibling (Hennekens., et al 1976) and twins studies 
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such as those of Schieken, et al (1993). Colhoun. et al (1999) estimated that about one 
third of" variations in blood pressure between individuals are due to genetic factors 
most likely from several genes. These studies indicate that genetic factor play a 
strong. 
Kelishadi, et al (2004) conducted a study to compare the blood pressure of 
children (aged between 6 to 18 >ears) of hypertensive and normotensive parents in 
Ivan. In this studs the mean sssloUc and diastolic blood pressure, mean arterial blood 
pressure (MABP) of children of hypertensive parents was high than control and 
significant association was found between systolic blood pressure of father and 
children and also between systolic and diastolic blood pressure of mother and 
children. In a study of Clarke, et al (1986) on a sample of children from the 
Muscatine study, reported a higher aggregation of blood pressure in the families of 
children with liable systolic blood pressure (>95''' percentile) than the families of 
children with middle (5"" to 95"^  percentile) or lower range (<5"' percentile). Elzen 
Annette, et al (2004) study also indicates that actual parental blood pressure is an 
important predictor of blood pressure development from childhood into young 
adulthood. 
Chadha, et al (1999) found family history of hypertension in one or both the 
parents was present in 20.4 percent children with high blood pressure compared to 6.8 
percent in normotensives. Family history of diabetes was also significantly higher in 
hypertensive children (5.4%) than in normotensives (3.1%). Soudarssanane. et al 
2006 found the over all prevalence of hypertension in adolescent* with positive 
family history of parental hypertension was 11.6% compared to 8% in the other 
group. The prevalence of hypertension in subject with both paternal and maternal 
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h\pertenbion uas 37.5%. which was higher than that observed in subject with oni> 
paternal (4.9%) and maternal hspertension (13%). 
2.9.4 Sexual Maturity 
Cho SD.. et al (2001) study investigates se.xual maturit) as a predictor of 
resting blood pressures independent of other known predictors, in 179 boys and 204 
girls of age 11-16 years from the Heartfelt Study. Systolic and diastolic blood 
pressures were higher in children of maturity stages IV and V, compared to stages i-
II I . in each gender/ethnic group (P < 0.01 in almost all groups). Koziel, et al (2001) 
stud\ examined the associations between blood pressure and relative weight, fat 
distribution, recalled menarcheal age and occurrence of menstruation (yes/no) in a 
sample comprising of 1149, 14-year-old girls and found relative weight is the most 
important factor related to systolic blood pressure independently of chronological age 
and maturity status. Height and age at menarche are significantl> associated with 
diastolic blood pressure, whereas maturity status negatively correlates with diastolic 
blood pressure. 
Data presented by Katz, et al (1980) on blood pressure, growth and maturation 
from childhood through adolescence shows variation in growth and maturity with age 
linked to svstolic blood pressure and diastolic blood pressure. Lauer, et al (1984) 
observed that children who maintained their blood pressure in the upper quintile were 
more sexually mature, had greater bone age and greater number of permanent teeth 
than children, in the lowest quintiles of blood pressure. 
Rich), et al (1993) and Shocks, et al (1994) found systolic blood pressure was 
higher in girls who had menarche before 13 years of age, intermediate in those who 
had menarch at 13 years of age and lowest in girls whose menarche had not appeared, 
in contrast Londe, et al (1975) found no relation between occurrence and duration of 
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menarche in girls or between blood pressure and secondary sex characteristic in either 
girls or boys. No significant association between either systolic blood pressure or 
diastolic blood pressure and levels of serum follicular stimulating hormone or 
luteinizing hormone was found. 
2.9.5 Tracking of Blood Pressure 
An individual blood pressure tends to tends to remain in the same ranked 
position in the population over a period of time. Several longitudinal studies have 
definitely prove so called tracking phenomena, a blood pressure remain low 
though many years of observation, on the contrary, high blood pressure reading stay 
in the upper percentile range. Numerous observational studies such as Gillman, et al 
1993; Bao W., et al (1995) and Dekkers JC, et al (2002) have documented that blood 
pressure tracks with age from childhood into adult years. Earlier studies by Zinner, et 
al (1974). Beaglehole, et al (1977) and Clarke, et al (1978) also observed the tracking 
in children. On the other hand, Hofman, et al (1985) noted moderate degree of 
tracking but stated that it is impossible to detect future hypertensives early in life. The 
tracking correlates were found to be zero by Ibsen, et al (1989). 
2.10 Environmental Factors Influencing Blood Pressure 
Many studies in the adults have demonstrated the importance of social and 
environmental factor in influencing level of blood pressure. This review focuses its 
attention on environmental Factors known to affect blood pressure among children. 
Swales, et al (1995) stated that the influence of environmental factor was shown by 
migration studies when individuals from one cultures migrate to more urbanized 
setting, migrates quickly adopt the blood pressure characteristic of the host 
population. 
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2.10.1 Socioeconomic Factors 
A number of studies have confirmed a relationship between socioeconomic 
factor and hypertension. Kotchen, et al (1974) observed that black, have higher blood 
pressure than white, and black attending inner citj school located in a socio 
economically deprive area had higher blood pressure than black attending in middle 
class, racially integrated school. Further among black higher blood pressure were 
found in children whose parents are in professional occupation. These observations 
suggest that socioeconomic background and geographic differences have an impact 
on blood pressure at a relatively young "age and that environmental factors may 
contribute to racial blood pressure differ in this age group. 
Akinkugbe. et al (1999) found mean systolic and diastolic blood pressure were 
higher in children from the lower socio-economic group and the differences were 
significant in females (P < 0.001). Similarly higher percentage prevalence of systolic 
and diastolic blood pressure above 95th percentile was found in adolescents from the 
lower socio-economic group and the differences were statistically significant (P < 
0.05 and P < 0.001 respectively). Femandes, et al (2003) study describes the high 
prevalence of arterial hypertension in a group of adolescents with mild malnutrition 
living in conditions of extreme poverty. In contrast to Lauer RM., et al (1991) study 
in which arterial hypertension has been more frequently associated with overweight. 
2.10.2 Education Variables 
Stamler J., et al (2003) explores the relationship between education level and 
blood pressure. The investigators demonstrate that almost all the adverse effect of a 
low education level can be accounted for by dietary variables, including a higher 
dietary sodium intake in those with a low education level. In contrast Miller and 
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Shekelle. et al (1976) showed that education level attain by parent had not been 
correlated with blood pressure level of their offspring. 
2.10.3 Urbanization 
The process of transition from the old style to modem existence brought about 
by urbanization and industrialization has sprung new challenges to the economic and 
cultural fabric of societj. This has affected human being in many ways and plays an 
important role in the genesis of different kind of disorder such as hypertension. 
Pollard Tessa, et al (2000) were taken Blood pressure and anthropometric 
measurements for 231 children between 11 and 14 years in the Annapuma area of 
Central Nepal, a popular tourist destination. Children from villages on the tourist trail, 
whose lifestyles were generally more modernized, were compared with children from 
nearby villages off the tourist trail and find that children living on the trail had higher 
blood pressure than children living off the trail (P = 0.02). Mohan B., et al (2004) 
found prevalence of sustained hypertension in urban and rural areas of Ludhiana was 
6.69% (n=l65) and 2.56% (n=24) respectively. Liebman M.. et al (1986) found that 
family type (single- parent vs nuclear) and place of residence (urban vs nonurban) 
appeared to be the most important confounding variables for race differences in blood 
pressure. 
2.10.4 Smoking 
Smoking causes transient rise in blood pressure and increases resistance to 
antihypertensive drugs especially beta blockers. Nicotine and carbon monoxide, 
supplied by smoking are harmful. Smoking damages the artery lining, increases the 
lipid content in the blood and also weaker the stickiness of the blood platelets. 
Smoking also reduce the essential supply of nutrients and oxygen to the myocardium. 
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Adder, et al (2003) reported that median age at smoking initiation was 
decreasing rapidly from 18 to 20 years in young adults to 15 years in adolescents. An 
inverse cross-sectional relationship between cigarette smoking and blood pressure 
independent of weight or BMI has been reported b\ many studies such as Benowitz, 
et al (1989) and Green, et al (1986). It has also been hypothesized that the inverse 
relationship may be explained b) depressor efTecls ofcotinine. Verdecchia P., et al 
(1995) reveled that chain smokers or persons who smoke at interval of less than 30 
minutes are likely to have persistent elevation of blood pressure and has no tolerance 
to hypertensive effect to smoke. 
2.10.5 Geographical Variation 
Swales, et al (1995) reported that just as blood pressures differ in Westernized 
and non-westernized cultural, there also significant difference in blood pressure 
within region of same countr\. It seems likely that alcohol and diet are important 
factor although how much of the variability they explain is uncertain. Gupta R., et al 
(2003); Mohan, et al (2004) and Shanthirian, et al (2003) suggested that the regional 
differences that exist might be because of the difference in the multiple risk factor 
associated with high blood pressure. 
2.10.6 Nutritional Factors and Possible Mechanisms 
Diet has been implicated as one of man> factors that can influence blood 
pressure, which is an important risk factor for cardiovascular disease and stroke. The 
importance o\' dielar) inlluence on blood pressure is also supported by data from 
clinical trials such as "The Dietary Approach to Stop Hypertension" (DASH) ( Sacks 
FM., etal200l). 
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Children no longer learn their modes of behavior from their parents, but rather 
copy the behavior of their peers or learn from models outside the home, e.g., school, 
vocation, and chosen adult models. This trend is noticeable in relation to eating 
patterns. Eating patterns for toda\"s school children and adolescents increasingly are 
set by fads, by commercial advertising, and b\ teen-age life styles. With the 
acculturation, westernize dietarv item progressive!) supplement the traditional foods. 
Consumption of sugars, tlour, meat and fat increased. Total calorie intake increases 
and physical activity diminished with a consequent increase in a body weight and 
fatness. Salt use also increases. Often these changes occurs simultaneously making 
interpretation difficult. 
Falkner, et al (2000) noted that dietary nutrient could contribute to the 
prevention of hypertension in adolescents at risk of hypertension when instituted at 
early ages. The potent effect of nutrients on the genesis of high blood pressure is a 
highly relevant factor for public health. Several dietary factors including calcium, 
potassium, sodium, and protein have been found or hypothesized to be associated 
with blood pressure. (McCarron, et al 1982; Khaw KT., et al 1984; Cutler J A., et al 
1990; Elliott P., etal 1991) 
2.10.6.1 Vegetarian Diet 
Lungershausen YK., et al (1994) the point of interest is protective effect of 
non-vegetarian diet. The lower blood pressure observed in vegetarian population and 
the differences in blood pressure beluecn those in uebternizcd and non westernized 
cultures could be due to intake of vegetables and animal fats. Intervention trails in 
omnivores have also shown that blood pressure is slightly lower when they follow a 
vegetarian diet. 
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In Rouse, et al (1886) trail with nonh\perlensi\e indi\idi.ia! and Marctts BM. 
et al (1986) trial with h\pertensive person found that lactoo\o\egetarian diet reduce 
systolic blood pressure b\ approximatelv 5 mm Hg but had equi\ocal effect on 
diastolic blood pressure. Armstrong, et al (1977) found, that mean systolic and 
diastolic blood pressure in the vegetarians adult population was significantly lower, 
than those of non-vegetarians (128.7/76.2 mm Hg and 139.3/84.5 mm Hg 
respectively) and positive association between egg intake and blood pressure. Sacks, 
et al (1974) suggests a relation between blood pressure levels and consumption of 
food from animal source. In the another study by Ophir, et al (1983) also observed 
that mean blood pressure of adult vegetarian to be lower (126/77 mmHg) than that of 
nonvegetarians (147/88 mmHg), onl\ 2 percent vegetarian had h\pertension as 
compared to as 26 percent hypertension in nonvegetarians 
2.10.6.2 Coffee and Tea 
In general the relationship between blood pressure and coffee and tea is very 
weak order. Castelli, et al (1982) reported only in a younger women a statistically 
significant effect seen, suggesting that coffee drinker have lower blood pressures, the 
opposite effect is seen when caffeine is given acutely in physiological studies. 
Margaret, et al (2005) assessed the association between caffeine intake and 
ambulator> Blood Pressure patterns among adolescents (15 to 19 years old). The level 
of dietary caffeine was positively associated with daytime systolic Blood Pressure 
and daytime diastolic Blood pressure. There was no association between caffeine 
intake and nighttime blood pressure. 
2.10.6.3 Calorie 
Life style interventional trail have uniformly achieve weight loss, primarily 
through a reduction in total caloric intake. A substantial and largely consistence body 
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of evidence from observational studies and clinical trials documented that weight loss 
b> reduction in total caloric intake is directly associated with blood pressure (Appel 
LJ., et al 2005). Total calories may have a role to play in lowering blood pressure also 
reported earlier by Murray, et al (1987) that lesser energy intake for active adult to be 
the cause of apparent freedom from Coronary heard disease and hypertension. In the 
animal model (Wright, et al 1986). reduce food intake or reduce calories affect the 
blood pressure of hypertensive rats. In children and adolescents information on this 
aspect are lacking. 
2.10.6.4 Protein 
An e.xtensive and generally consistent, body of evidence from observational 
studies has documented significant inverse relationship between protein intake and 
blood pressure (He. et al 1999; Obarzanek. et al 1996). Recently two major 
observational studied, the international study on macronutrients and blood pressure 
(JNTERMAP) b\' Elliott, et al and the Chicago Western electric study b\ Stamler, et 
al (2002) have documented inverse relationship between protein intake and blood 
pressure, in these studies, protein from plant source was associated with lower blood 
pressure, whereas protein from animal source had no effect. Exact mechanism is not 
known. 
Some trails have also examined the effect of increase protein intake on blood 
pressure. Most of these trials tested soy-based interventions on blood pressure, in 
some but not all of these trials. so\a hiipplcmcntalion replacing carbohydrate reduce 
blood pressure (Teede HJ.. et al (2001). Burke V.. et al (2001). He J., et al (2005), 
Appel LJ.. etal(2005). 
Appel, et al (2005) found by aggregated data from clinical trials and 
observational studies, supported by the hypothesis that substitution of carbohydrates 
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uith increase intake of protein, particular!) from plant, can lower blood pressure. 
Earlier Stine. et al (1975) had shown a direct correlation between diastolic blood 
pressure and serum albumin level, but the inverse relation with diastolic blood 
pressure. McCarron. et al (1983) also suggested a possible role of protein on etiology 
of hypertension. Studies in children and adolescents linking to protein and blood 
pressure are also lacking. 
2.10.6.5 Dietary fat 
Review of studies of dielar> fats and Blood Pressure in adults found 
inconsistent results across studies, although Morris, et al (1994) controlled trials have 
shown modest BP-lowering effects of diets higher in the ratio of polyunsaturated to 
saturated fat. In a controlled randomized trial Puska, et al (1983) revealed that low fat 
and high P/S ratio diet reduce the blood pressure, lacano. et al (1983) reported 
decrease in systolic and diastolic blood pressure with low fat diet given (24 percent 
from fat with P/S ratio of 1:2) and blood pressure increases when high fat diet (36 
percent energy from fat and P/S ratio 0.15) was given. In randoiViized controlled study 
Margetts and associates (1985), the total fat and other nutrient were kept constant, but 
P/S ratio was increased. The author reported increased plasma linoieic acid, but 
neither blood pressure nor prostaglandins were affected. 
The finding of some epidemiological studies in children supported the 
hypothesis that fat is involved in the etiology of hypertension in children. A high 
incidence of cardio\ascular heart diseases was reported b) Persson, et al (1884); 
Farris, et al (1984); and Rasanen, et al (1985) with high fat derive from saturated fat, 
low P/S ratio. Simons-Morton, et al (1997) analyzed the components of total fat 
separately in children and adults and found that monounsaturated fat was directly 
associated with diastolic blood pressure level and did not find any independent effects 
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of saturated or pol>unhaluraicd tat on eithei bsstolic and diastolic blood pressure, but 
the estimated effect for monounsaturaled fat on diastolic blood pressure is not large 
enough to account for the blood pressure effect estimated for total fat. Kelishadi, et al 
(2006) concluded that Consumption of solid hvdrogenated fat in children increased 
the risk of both systolic and diastolic hypertension. 
Total fat includes saturated fat, omega -3 polyunsaturated fats, omega-6 
polyunsaturated fat, and monounsaturated fat. Although earlier studies focused on the 
effect of total fat intake on blood pressure, there is a plausible biological basis to 
hypothesis that certain type of fat (example, omega-3 polyunsaturated fat) might 
reduce blood pressure and that of other types(e\ample saturated fat) raised blood 
pressure. Hence, the direction of blood pressure effect might be direct (positive) or 
inverse, depending upon the type of fats consumed. 
Saturated fat: Several observational studies and a few clinical trials have assessed 
the impact of saturated fat on blood pressure. Aschrio, et al (1992) and (1996) found 
that Saturated fat intake (percent kilocalorie as determined by food frequency 
questinnnaire) was not associated with incident hypertension. In Morris, et al (1994) 
trials, diet intervention that focused only on reducing saturated fat also had no 
significant effect on blood pressure. Earlier Sacks, el al (1987) also studied affect on 
blood pressure by replacing dietary saturated fat with poly unsaturated fat (linoleic 
acid) or carbohydrate in 21 mildly hypertensive patients. Replacement of saturated fat 
vsith either pol\unsaturated fat or carboh\drate did not affect blood pressure in 
subject with mid blood pressure, suggesting dietary fat not directly involve in 
regulation of blood pressure but mark of another nutrient or set of nutrients. 
Omega 6 polyunsaturated fatty acid: Dietary intake of Omega 6 polyunsaturated 
fatty acid (mainly linolic acid ) has little effect on blood pressure. In an overview of 
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the cross sectional studies by Morris, et al (1994) found thai correlated blood pressure 
with the tissue and blood vessels of omega 6 polyunsaturated fatt\ acid fat, there was 
a no apparent relationship (no association in 8 studies, inverse association in 4 studies 
and positive association in I study). Prospective observational studies and clinical 
trials such as Aschrio, et al (1992) and (1996) have likewise been unsupportive of a 
relationship. 
Monounsaturated fat intake: Morris, et al (1994) reported in his overview of 
studies that tlve of seven cross sectional studied did not detect a relationship. Two 
prospective studies by Ascherio A., et al (1992) and (1996) conducted in the united 
state documented an effect of monounsaturated fat intake on subsequent 
hypertension. However, subsequent trials by Rasmussen. et al (1993) and Ferrara 
LA., et al (2000) shown that diets rich in monounsaturated fat lower blood pressure. 
In the recently completed Omani Heart study by Appel. et al (2005), partial 
substitution of carbohydrates with mono unsaturated fat lower blood pressure. 
Overall, although increased monounsaturated fat appears to lower blood pressure, this 
relationship often is confounded b\ a concomitant reduction in carboh\drate intake. 
Hence, the effect of monounsaturated fat intake on blood pressure is uncertain. 
The possible mechanism of hypertensive action of polyunsaturated fat in the 
diet is now generally accepted; that production of prostaglandins in the kidney and in 
the vessels walls contributes to regulation of arterial pressure. Prostaglandins are 
synthesized from arachidonic acid and the major precursor for arachidonic acid is 
dietary linoleic acid (polyunsaturated fat). Certain prostaglandins operate to increase 
sodium excretion and induce peripheral arterioler dilation. Weinsier, et al (1985) 
postulated that increasing linoleic acid may modify sodium induce hypertension. 
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2.10.6.6 Carbohydrate 
An evolving but complex bod> of evidence suggests that both amount and 
type of carbohydrate intake affect blood pressure (Hodges RE., et al 1983). The result 
of observational studies that specifically examine the effect of carbohydrates intake 
on blood pressure have been inconsistent(direct in Stamler, et al (1996) study, no 
association in Reed, et al (1985) stud> and inverse association in Stamler, et al (2002) 
study). Morris, et al (1994) concluded that increase carbohydrate by reducing total fat 
generally did not reduce blood pressure. In contrast Omni heart feeding study by 
Appel LJ., et al (2005) documented that in the setting of a healthy diet similar to 
DASH diet, partial substitution of carbohydrate with protein (about half from the 
plant source) or lower saturated fat lower blood pressure; importantly, the total 
dietary glycemic index, an indicator of the type of carbohydrate, was moderate and 
similar in each diet. 
A few trials have also tested the effect of short term sugar consumptions on 
blood pressure. Israel, et al (1983) revealed that consumption of sugar raised blood 
pressure. Similarly. Rebello, et al (1983) found that fructose was the most 
antinatriuretic agent. Both glucose and sucrose significantly elevated blood pressure 
and the effect lasted for a few hours. In contrast Visvanathan R.. et al (2004) reveled 
that consumptions of sugar did not raised blood pressure. Consistent with these 
studies are results from a weight loss trial by Pereira. et al (2004) in which a low-
glycemic index diet reduce blood pressure to a greater extend than a standard high-
glycemic index diet. 
The investigation related to blood pressure and carbohydrates have also been 
done in animals. Hall and Hall (1964 and 1966), showed that addition of fructose and 
maltose, induced hypertension in 62 percent and 75 percent of the rats respectively. 
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However b\ feeding honey, no hypertension was induced. Beebe and associates 
(1976) observed that hypertension was higher in sucrose fed diet, than those fed on 
grain diet. Ahren"s and colleages (1980) found that rats who had given only starch as 
carbohydrate, had lower blood pressure than those rats fed on 10 and 20 percent 
sucrose. Evidence also indicated that, sucrose feeding elevates blood pressure in the 
salt sensitive rats (Young, et al 1981). However, it is not fully established whether the 
affects of sucrose are due sugar itself or to increased salt ingestion and retention by 
animals. 
2.10.6.7 Fiber 
Dietar> fiber consists of indigestible components of food from plants. 
Evidence from observational studies and several clinical trials suggested inverse 
associations between dietary fiber and blood pressure (Whelton SP., et al 2005). A 
meta analysis of 20 randomized trials by He, et al (1999) documented that 
supplemental fiber (average increase, 14 g/d) was associated with net sy.stolic and 
diastolic blood pressure reduction of 1.6 and 2.0 mm Hg, respectively. Subsequently, 
in a large randomized trail by He J., et al (2004). supplementation of fiber did not 
lower blood pressure. Overall, data are insufficient to recommend an increase intake 
of fiber alone as a mean to lower blood pressure. In 9-year-old children Jenner, et al 
(1988) found inverse relationships between diastolic blood pressure and fiber in boys 
and between systolic blood pressure and protein, cholesterol, and fiber in girls. 
2.10.6.8 Minerals 
The literature on macronutrients and BP is sparse and controversial, 
particularly in children. A review of 46 publications of studies by Simons-Morton 
D C , et al (1997) examined dietary nutrients and blood pressure in children and 
located 9 studies of calcium and blood pressure, 5 studies of magnesium, and 15 
38 
studies ot'potassiuni -i LtM'drcn and adolescenls and concluded that there is a paucity 
of studies examining the effects of multiple nutrients and/or macronutrients in 
children B> analyzing each nutrient separately, for systolic pressure, inverse 
associations with calcium (P < 05), magnesium, potassium, and protein (all P < .01), 
and fiber (P < .05). and direct associations with total fat and monounsaturaied fat 
(both P < .05), for diastolic pressure, inverse associations with calcium (P < .01); 
magnesium and potassium (both P < 05). protein (P < 01). and carbohydrates and 
fiber (both P < 05), and direct associations with polyunsaturated fat (P < 01) and 
monounsaturaied fat (P < 05) Analyzing all nutrients simultaneously, for systolic 
pressure, direct association with total fat (P < 01), for diastolic pressure, inverse 
associations with calcium (P < 01) and fiber (P < .05), and direct association with 
total and monounsaturated fats (both P < .05) were found. Results from this sample of 
children with elevated low-densit> lipoprotein cholesterol indicate that dietary 
calcium, fiber, and fat may be important determinants of blood pressure level in 
children. Sinaiko AR.. et al (1993) Jenner DA., et al (1988) studies, however, had not 
found significant effects of these micronutrients on Blood Pressure in children. Cutler 
J A., et al (1990) showed that the effect was small 
Potassium Intake 
High potassium intake is associated with reduced blood pressure. Evidence 
includes animal studies, observational epidemiological studies clinical trails and Meta 
analysis of these trails (Appel IJ . 2005) Cappuccio FP . et al (1991) documented a 
significant inverse relation between potassium intake and blood pressure in 
hypertensive and nonhypertensive individuals. In the Meta analysis by Whelton PK., 
et al (1997) average systolic and diastolic blood pressure reduction associated with a 
net increase in urinary potassium excretion of 2 g/d were 4 4 and 2.5 mm Hg in 
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hypertensive and 1.8 and I.O mm Hg in nonhypeneni>i\,e induiduali. in children 
Simon J A.. (1994) also found inverse relation between dietarj potassium and Systolic 
blood pressure. 
Appel LJ., et al (2000) also showed thai 60-120 mEq/da\ of potassium 
supplementation has reduce blood pressure by 4.4/2.5 mm Hg. This response is 
greater in hypertensive, persons vvith high sodium intake. Potassium citrate and 
potassium bicarbonate have been shown to produce greater fall in blood pressure as 
compared to equal amount of potassium chloride. Bazzano LA., et al (2001) revealed 
that high potassium intake has independent vasoprotective effect and reduce risk of 
cardiac arrhythmias and stroke. Mechanism of blood pressure lowering effect of 
potassium given b\ Young DB„ et al (1995) are shov\ed in figure 2.1. 
Figure 2.1 Mechanism of Blood Pressure Lowering Effect of Potassium 
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Calcium 
Inverse associations v\ith dietar> calcium and Systolic blood pressure in 
children have been reported in many studies. Gillman MW., et al (1992) as has 
significant lowering of Blood pressure b) calcium supplements in adolescents and 
young adults. Liebman M.. et al (1986) observed dietary calcium and potassium 
intakes were inverse!) related to blood pressure, and a race difference in the intake of 
these nutrients (whiles greater than blacks). C'ovariate adjustment for calcium, but not 
for potassium, decreased the magnitude of race differences in blood pressure. 
Geleijnse JM., et al (1990) studj in adults also found inverse associations 
between Blood pressure and calcium. In a meta analysis of 23 observational studies, 
Cappuccio FP.. et al (1995) reported an inverse association between blood pressure 
and dietary calcium intake (as measured by 24 hour dietary recall or food frequency 
questionnaires). Subsequently, Meta analysis of clinical trial Allender PS., et al 
(1996) documented modest reduction in SNstolic and diastolic blood pressure of 0.9 to 
1.4 mm Hg and 0.2 to 0.8 mm Hg respeclivel) with the calcium supplementation 
(4000 to 2000mg/d). Yamamoto ME., et al (1995), review has concluded that the 
evidence of an effect of calcium on BP is not conclusive. Some evidence indicates 
that the level of calcium intake may affect the blood pressure response to salt. In 
Zamel MB., et al (1986), Saito K., et al (1989), and Rich GM., et al (1991) trials, 
calcium supplementation attenuated the effect of a high sodium intake on blood 
pressure. 
Magnesium 
The body of evidence implicating magnesium as a major determinant of blood 
pressure is inconsistent. In observational studies, often cross sectional in design, a 
common finding is an inverse association of dietary magnesium with blood pressure. 
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Mizushima S.. et al (1998) found in poling analysis of 29 observational studies, there 
was a negative association between dietary magnesium and blood pressure. However, 
in a meia analvsis of 20 randomized clinical trials by Jee SH.. et al (2002) revealed 
that no clear effect of magnesium intake on blood pressure was evident. 
Grobbee DE.. et al (1986) found Inverse associations have been seen between 
dietar\ magnesium and diastolic blood pressure in boys. Criqui MH.. et al (1989). 
Staessen J., el al (1983); Gruchow HW., et al (1988) also found inverse relation 
between Blood pressure and magnesium. Kuller LH.. et al(l993)^Allender PS., et al 
(l996) found that the relationship between magnesium and blood pressure is 
controversial. Whang R., et al (1992) revealed that patients on chronic diuretic 
therapy and those having chronic hypokalemia not corrected by potassium replication 
may benefit with magnesium supplementation. Appel LJ., et al (2005) concluded that 
overall, data was insufficient to recommend either supplemental calcium or 
magnesium as a means to lower blood pressure. 
Sodium 
In fact, the link of blood pressure to dietary sodium is based on pretty strong 
stuff More than 100 well designed and executed randomized clinical trials, and meta-
analyses thereof have unequivocalK demonstrated, in adults, that a 75-100 mmol 
reduction in daily sodium intake can. on average reduce blood pressure by 3-4 mm 
Hg more in older hypertensive (Gradual, et al 1998). The relationship of dietary 
sodium to blood pressure in adults is well established b> substantial epidemiological 
and clinical data (Jafar TH.. et al 2006) as well as various pathophysiological studies 
(Miyaki K., et al 2006 and Castejon AM., et al 2006). 
He, et al (2007) analyzed the salt to blood pressure link in a cross-sectional 
study of a large representative sample of British children. They found that, in children 
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4-18 vears old. •^odiuni. poiassium, and energ> intake, bodv mass index, arm 
circumference and all measures of blood pressure, increase with age. Specifically, a 
difference in salt intake of 1 g was associated with a 0.4 mm Hg rise in blood 
pressure. However, the significance of this relationship disappeared after correction 
for energ> intake. Ershoff et al (1981) emphasizes the importance of sodium and 
potassium ratio. In the primitive population hspertension was almost non existent and 
resulted in a sodium and potassium ratio of 1:10 compared to the ratio of developing 
world today of 1:5 to 5:1. This represents major change in the environment. Droese 
W., et al (1973) suggested that Famil> salt intake may be determined by the family's 
cultural background, and the dietar> Na: K ratio of the child refiects his family's. A 
clinical study by Cooper, et al (1980) on 73 black and white school children in 
Chicago detected significant (P=0.045) relation of sodium to blood pressure. 
Figure 2.2 Mechanism of Hypertension Due to Excess Salt Intai^ e 
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Randomized clinical trials in adults have sho\<n that iouering sodium intake 
increases sympathetic nerve activity, reduces insulin sensitivity, increases the activity 
of the renin-angiotensin system, and increases aldosterone secretion. (Gradual NA., 
1998 and Cohen HW., et al 2007). Mechanism of hypertension due to excess salt 
intake given DelaSierr, et al {1996) showing in figure 2.2. 
2.10.6.9 Vitamin 
No studies in the review are available on the role in blood pressure changes in 
children and adolescence. In adults high doses of vitamin C (Ness AR.. et al 1996) 
and antioxidants (Galley HF., et al 1997) reduce blood pressure by varying amount. 
In a systemic review by Ness, et al (1997), 10 of 14 cross-sectional studies 
reported the inverse association with plasma vitamin C and blood pressure, and 3 of 4 
studies reported an inverse association with vitamin C intake. 
2.10.7 Anthropometric Measurements 
A number of community based studies have demonstrated that there is a 
strong positive relationship between body mass index (BMI) and blood pressure in 
children (Voors, et al 1977; Clarke, et al 1986; Jiang, et a! 1995; Muntner. et a! 2004; 
Weiss, et al 2004; Falkner, et al 2006). The original and most compelling evidence 
emerged from the Bogalusa Heart Study, a school-based longitudinal tracking study 
of cardiovascular disease risk factors in multiple samples of school-aged children 
that began in 1973 (Voors, et al 1977; Aristimuno, et al 1984; Jiang, et al 1995). In a 
series of studies, they have conclusive!) demonstrated that sjstolic blood picbbure ib 
significantly elevated in children within the upper percentiles of BMI or ponderosity 
relative to their leaner peers. Furthermore, longitudinal tracking of children included 
in the original cohort revealed that those who remained within the upper percentiles 
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of BMl displayed a disproportionate rise in svstolic blood pressure over time, relative 
to children who remained within the lower percentiles for body habitus. 
Cross sectional comparisons between obese children admitted to pediatric 
weight loss clinics and their lean peers have also demonstrated that overweight and 
obese children displa> significantl) higher blood pressure than their lean peers 
(Weiss, et al 2004). The positive relationship between BMl and systolic blood 
pressure has been reproduced in several other large population-based studies 
including NHANES III (Munter. et al 2004). 
Kanai H., et al (1990) and Gupta AK., et al (1990) also reported that obese 
children had significantly higher blood pressure than did nonobese children. In He Q., 
et al (2000) study the BMl of children was positively related to systolic blood 
pressure and diastolic blood pressure in both obese and nonobese groups. The 
magnitude of the BMl effect on blood pressure in the nonobese group was 
approximately twice that in the obese group. 
In a stud\ of 5100 children, aged 10-19 years, Sorof and colleagues (2004) 
also reported that the prevalence of high blood pressure was higher in children within 
the upper quintiles of BMl and that 38% of overweight children (BMl > 95th 
percentile) displayed high-normal blood pressure for their height when initially 
screened. More recently, the Quebec Family Study by Paradis, et al (2004) revealed a 
similar 30% prevalence of high-normal systolic blood pressure in a cohort of 
Canadian adolescents. In Urrutia-Rojas. cl a! (2006) stud>, obesit> was the most 
important identified factor affecting the blood pressure distribution in this sample of 
children. Among all children in this study, being overweight increased the likelihood 
of hypertension over three times, after adjusting for age, gender and ethnicity. This 
finding was consistent with other studies that evaluated BP in children ([Kelishadi R., 
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et a! 2006. Goldring D.. et al 1977; Menard SW.. et al 1999: Fi\ler DE.. et al 1980; 
Rocchini AP.. et al 1988; Hirose H., et al 1998). Subhi MD., et al (2006) recorded 
that hypertension was 1.8 fold higher among obese (4.7%) than non-obese children 
(2.6%) (p<0.05). Multiple regression analysis showed positive and significant 
correlation of age, weight, and height and body mass inde.x with each systolic and 
diastolic blood pressure. Mohan B., et al (2004) showed that the significant increase 
in prevalence of h\pertension in both rural and urban population with increased body 
mass index in urban students of f udhiana; those with normal bod\ mass index had 
prevalence of hypertension of 4.52% (n=96), in overweight it was 15.33% (n=44) and 
in obese it was 43.10% (n=25). Rao S., et al (2007) examine the magnitude of 
overweight and its association with blood pressure among adolescents in Cross-
sectional stud\ with all children in age range 9-16 years (n=l 146 bo>s and 1077 girls) 
from two schools catering to urban affluent high socio-economic class (HSE). 
Prevalence of high systolic blood pressure (HSBP) was 12.0% in boys and 9.7% in 
girls and increased with increasing levels o f B M l , weight, triceps skin fold thickness 
(TSfT) and percent bod\ fat. Mean level of systolic blood pressure among 
overweight children was significantly (P<O.OOI) higher by about 12 mm Hg, whereas 
that for diastolic blood pressure was higher by 8 mm Hg (P<0.001) as compared to 
their non-overweight (age, se.x-matched) counterparts. This was true in both sexes 
and for all indicators used for assessing overweight. Prevalence of HSBP increased 
suddenly beyond BMl value of 20 kg/m' in boys and 21.5 kg/m" in girls, beyond 
1 Sf i value of 12 mm for boys and 14 mm for girls whereas such cutoffs for body fat 
were above 25% in both sexes. Schiel R.. et al (2006) also found overweight and 
obese children had significantly higher blood pressure values (systolic 117.9 +/- 9.7, 
diastolic 75.6 +/- 8.8 mmHg) than control subjects (systolic 111.4 +/- 11.0, diastolic 
69.5 +/- 8.8 mmHg. p<0.001/0.001). 
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Mechanism of H>pcrttnsion in Obese 
The iTieclianism{s) that contribute to elevated systolic blood pressure in obese 
individuals is a contro\ersial topic. Several factors are believed to contribute to the 
increased vascular tone in obese individuals, including but not limited to: (I) 
activation of the sympathetic nervous system; (2) insulin resistance and (3) resistance 
to Laptin. Mechanism of Hypertension in Obese given by Grassi, et al (1995) 
showing in figure 2.3. 
Figure 2.3: Mechanism of Hypertension in Obese 
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Data accumulated over the past decade strongly suggest that activation of the 
sympathetic nervous system appears to be a leading candidate to explain the 
relationship between obesity and hypertension (Landberg, et al 1991; Scherrer, et al 
1994; Reaven, et al 1996). Impressively, the increased sympathetic activity is reduced 
substantially with weight loss, which coincides with a drop a blood pressure (Grassi 
et al 1998; Trombetta , et al 2003). Furthermore, obese individuals with normal blood 
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pressure display low muscle sympathetic nerve activii} relative to obese peers with 
high blood pressure (Spraul, et al 1993). 
Insulin resistance is a very common and long appreciated corollary of obesity 
(Rabinowitz, et al 1962; Reaven, el al 1996).Observational studies also reveal that 
obese individuals with hypertension are more insulin resistant than BMi-matched 
peers with normal blood pressure (Manicardi, et al 1986). Conversely, Ferannani and 
colleagues (1987) revealed that insulin-mediated glucose disposal is reduced 30%-
40% in lean hypertensive individuals relative to normotensive peers. 
Several studies have demonstrated that obese individuals are characterized by 
unfavorable reductions in subclinical measures of vascular health (Laakso et al 1990; 
Steinberg et al 1996; Caballero, et al 2003; Gordano, et al 2003; Wildman,et al 2000; 
Zebekakis, et al 2000). 
Unfortunately a similar body of knowledge is not currently available 
describing the mechanisms responsible for high blood pressure in children. Evidence 
from several large population based studies suggests that autonomic activation is a 
common feature of high blood pressure and in particular obesity-related high blood 
pressure in children (Rocchini, et al 1987; Sorof, et al 2002; Gutin, et al 2000). 
Large population-based studies in children have also demonstrated a 
relationship between serum insulin concentration and blood pressure (Kanai. et al 
1990; Tounian, et al 2001: Lambert, et al 2004; Pankow, et al 2004). 
Similar to adults, obese children also appear to be characterized by adverse 
changes in vascular health, which may also contribute to the propensit> for high 
blood pressure seen in this population (Watts, et al 2004; Woo. et al 2004a. 2004b; 
Ribeiro, et al 2005; Whincup, et al 2005). In contrast to commonly held beliefs. 
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these studies reveal that overweight children are characterized by an increased 
resting cardiac output mediated in large part bs an expanded stroke volume and not 
an elevated systemic vascular resistance (Rocchini, et al 1989; Daniels, et al 1996). 
Seminal work in this area was performed by Rocchini and colleagues (1989) in 
which cardiac output and plasma volume were determined in obese adolescents in 
response to a salt-loading diet before and after weight loss. In 60 obese 
adolescents, aged 10-16 years, elevated blood pressure was directly associated 
with a volume-dependent increased stroke volume, which could be reduced with a 
low sodium diet. Weight loss not onl\ normalized blood pressure but desensitized 
adolescents to the sodium-dependent high blood pressure. It was therefore 
concluded that increased sodium sensitivit\ mediated a plasma volume-dependent 
increase of stroke volume and cardiac output, thereby increasing blood pressure. 
2.10.8 Physical Activity 
The benefits of physical activity in the prevention and treatment of high blood 
pressure in adults have been very well described by Hagberg. et al (2000); Whelton, 
et al (2002). A large number of studies have emerged recently describing the 
influence of lifestyle interventions on various risk factors associated with high blood 
pressure in overweight and obese children and adolescence. Longitudinal studies 
support the findings from cross sectional studies as they demonstrate that baseline 
fitness and improved fitness after one year follow-up are both associated with lower 
blood pressure in youth (Gutin. et al 1990: Shea, et al 1994). Earl> studies by 
Hagberg and colleagues (1983, 1984) focused on the role of physical activity 
interventions on systolic blood pressure in hypertensive adolescents. Aerobic exercise 
training at an intensity of 70%-80% of maximal fitness for 30-40 minutes per day, 5 
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da\b per ueek \vas associated with a significant 6-10 mmHg reduction in sjstolic 
blood pressure of hypertensive adolescents 
In the Thakor, et al (2004) study, no trend was observed for systolic blood 
pressure in both se\es m various activity group of outdoor playing of children. Both 
mean diastolic blood pressure and mean BMI were noticed having decreasing trend in 
boys Blood pressures v\ere not associated with home study in all sex and age groups 
except the age group 10 and 12 years. Both systolic and diastolic blood pressure were 
significantly associated with the outdoor playing taking the whole sample as one 
group, but not in different sex or age groups. A weak negative correlation was 
observed between outdoor pla\ing and blood pressure Less time spent in physical 
activity by the girls may have contributed to their higher BMI. 
Klesges. et al (1990) found no consistent relationship between various 
childhood physical activitj factor and the cardiovascular risk factors, weight and 
blood pressure Jenner, et al (1992) reported that the number of physical activity days 
per week was negatively correlated with diastolic blood pressure in girls while 
relation ship with systolic blood pressure in girls and systolic and diastolic blood 
pressure in bo>s were non significant 
Salvatore Panico, et al (1987) analyzes the relationship between physical 
activity and blood pressure in 1341 school children aged 7-14 years (girls = 598, 
boys = 743) Results support the hypothesis that systolic blood pressure is 
independentK related to the level of habitual phvsical activitv in children and 
adolescents 
Earlier studies by Gillium, et al (1978) and Paffenberger, et al (1983). 
Strazzullo, et al (1988) reported that low level activity had significant higher systolic 
blood pressure as compared with children having exercise. The difference was more 
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pronounced i;-: icni^ilc itian male. Other studies ha\e compared the influence of diet 
and exercise to diet alone on blood pressure or components of the insulin resistance 
syndrome, including blood pressure (Becque. et al 1988; Rocchini, et al 1988; Watts, 
et a! 2004; Ribeiro. et al 2005). Early studies by Becque and colleagues (1988) 
randomized 63 obese children, 13 ± 3 years, to a dietary intervention or dietary 
intervention plus e.\ercise for a period of 20 v\eeks. Systolic blood pressure dropped 
from 129 ± 9 to 113 ± 6 mmHg, in children involved in the exercise and diet group, 
while children in the diet-only group observed a significant ~I0 mmHg decline. 
Hagberg and colleagues (1984) revealed that the only change in resting 
hemodynamics associated \\ith increased physical activit> was a reduction in heart 
rate which paralleled the reduction in systolic blood pressure. Cameron JD., et al 
(1994) suggested the mechanism of blood pressure reduction by exercise given in 
figure 2.4 
Figure 2.4 Mechanism of Blood Pressure Reduction by Exercise 
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2.10.9 Psychosocial Factors 
In adults, there is strong evidence that hypertension is a stress related disorder. 
The result of several multidisciplinar\ studies of cultural change and blood pressure 
and thus far suggested that apart from physical and dietar\ factor as the determinant 
of blood pressure, various indicator of socio cultural morbidly and psychosocial stress 
are far more potent. Some psychosocial variable such as personality traits, social 
factors, anxiety problem, and dissatisfaction may be linked with CHD (Jenkins, et al 
1976). Sherman, et al (1987) studied on modernization and hypertension and 
epidemiological research on active coping and blood pressure; suppression of anger 
and blood pressure provide some clue to the relationship of psychosocial factor with 
blood pressure. Anand MP., et al (1984) showed that acute mental stress has been 
shown to raise blood pressure by 19/12 mmHg in healthy persons. In the 
Framingham study by Hanes. et al (1980) reported type A behavior pattern 
characterized by an enhance aggressiveness, ambitiousness, competitive derive and 
chronic sense of time and urgency, had significant risk factor, for both men and 
women under the 65 years of age. 
Numerous studies bases on assessing pain effect and related emotion reaction, 
expressions of anxiety, depression, psycho physiologic complains, general 
nervousness, sleep disturbance, fatigue and emotional drain are associated with 
coronary heart disease. Little \sork has been done to examine the relationship of 
emotions and emotional behavioral factors to the development of h\pertension in 
children. Wolf, et al (1981) in the Bogalusa study. Hunter, et al (1982) have reported 
that the relationship between type A-B behavior pattern and risk factor variable in 
children is of low magnitude. 
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Falkner. et al (1981) studies adolescent^ from families with and without 
hypertension and demonstrated that children with hypertensive parent react to mental 
stress with a greater heart rate and blood pressure response. Falkner, et al (1987) 
reviewed 8 to 13 years" old children with either hypertensive or normotensive fathers. 
In response to auditory stimuli, children of hypertensive father showed a more 
sustained heart rate increase, faster pulse transit time, large skin resistance response 
and grater cardiovascular response to mental stress. Parker, et al (1987) e.vamined 
cardiovascular reactivity with blood pressure levels in three blood pressure groups, as 
low (less than lO"' percentile), middle (10-90"' percentile) and high (above 90"" 
percentile).date showed that association with resting and peak blood pressure levels 
does provide more powerful predictions of future blood pressure levels in children. 
Starner TM., et al (2004) stud> investigated the relationship of anger 
expression and blood pressure among adolescents 16-18 years of age. Analysis 
revealed significant positive relationships between anger expression with blood 
pressure, and a significant inverse relationship between blood pressure and the control 
of anger for girls. No significant relationships between anger expression and blood 
pressure were noted for bo>s. 
It has been proposed that responses reflect an autonomic nervous system 
imbalance may play a role in the pathogenesis of essential hypertension. One 
interesting suggestion is that stress and sodium intake act additivel) leading to 
sodium and water retention Alternativel) environmental stress has been shown to be 
an excellent means of producing sustained blood pressure elevation in genetically 
susceptible rats. Swales, et al (1995) stated obese hypertensives adults show a greater 
blood pressure response to stress. The most likely explanation of obesity related 
hypertension is that the sympathetic nervous system (SNS) is over active. 
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Horn, el al (2002) stated that mean while exercise has been useful in the 
treatment of hypertension and reduction of an\iet\ ma> also be beneficial. Swales, et 
al (1995) stated that the high the prevalence of essential hypertension and the rise in 
blood pressure with age observed in westernized societies has been attributed to 
psychosocial stress as well as dietary change. 
Stress can increase blood pressure stimulation of the sympathetic nervous 
system increase cardiac output and vasoconstriction thus increases blood pressure. No 
one denies that stress; fright, anger and other stimuli acutely raise blood pressure in 
all animal including humans. Falkner. et al (1979) studies the hemodynamic response 
to mental stress in adolescent^ with varying risk of essential hypertension and 
children with or no blood pressure and showed that subject with labile hypertension 
showed sustained increase in s\stolic blood pressure and heart rate during stress. 
Little data is available to decide whether psychosocial factors are a result of 
direct influence on neuroendocrine system or an indirect one through diet or other 
factors. Henry, et al (1977) express the complexity of human social interaction and 
suggests that a stressful social situation increase the sympatho- endocrine medulla, 
which in turn raises the blood pressure. An explanation of emotion acting via the 
inter-mediary of enhanced sympathetic activity resulting in increased mobilization of 
free fatty acid from the adipose tissue has been given by Taggart, et al (1977). They 
suggest, in the absence of a metabolic demand, these are converted to triglycerides by 
the liver and are available to be incorporated into the artheroma. Robbert. et al (1987) 
reports an excessive psychosocial stress to cause a metabolic and physiologic 
softening up process for a short or a long period, depending on the type of stress. 
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2.10.10 Other factors 
A number of other factors have been suggested in children and some in adult 
with elevated blood pressure. These related to excess of cadmium exposure in 
children reported bv Schroeder. et al (1974) and noise studied by Cohen, et al (1980). 
There is also a consistent association of hard water with low coronar> heart disease 
rales. Birth weight and antenatal factors are also related to blood pressure in children 
and adolescents. 
Kelishadi R..et al (2007) explains that low birth weight increased the risk of 
both systolic and diastolic hypertension. To examine whether birth weight is related 
to systolic blood pressure during adolescence a retrospective (comparative) cohort 
study was also carried out by Matthes. et al (1994). Cases who were low birth weight 
at term (<2500 g) were matched with controls of normal birth weight (3000-3800 g) 
at term and found Systolic blood pressure in adolescents of low birth weight is not 
significantly different from that of adolescents of normal birth weights. 
Over the last 2 decades, the medical literature has emphasized studies that 
demonstrate the relationship between intrauterine nutritional deficits continuing 
during the first \ears of life and a greater risk for hypertension during adolescence 
and adulthood (Barker DJP., et al (1997); Stanner SA.. et al (1997); Barker DJP., 
(1999); Whincup PH., et al (1999): Eriksson J., et al (2000);Gaskin PS et al (2000); 
Eriksson JG, et al (2001)). Swales, et al (1995) reported that maternal environment 
explain some of the closer correlation between blood pressure of parent and natural 
children than between parent of adopted children in the Montreal adaptation study. 
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2.11 Prevention and Management of H\pcrtension: PublJk^vW^^'th 
Challenges 
The growing problem of elevated blood pressure and milik foVms of 
hypertension in children and adolescent has drawn the attention for its prevenitBH^ 
and management. The ultimate public heath goal of antihypertensive therapy is to 
reduce cardiovascular and renal morbidity and mortality. Prevention and management 
of hypertension are major Public Health Challenges for today's world. If the rise in 
blood pressure with age could be prevented or diminished, much of hNpertension, 
cardiovascular and renal diseases, and stroke might be prevented. Detailed 
recommendation regarding hypertension in children can be found in the NHBPEP 
(1996) Working group on hypertension control in children and adolescents. 
The Fourth report on the diagnosis, evaluation, and treatment of high blood 
pressure in children and adolescents (2004) has recommended two approaches of 
treatment. These two antihypertensive therapies are mentioned below: 
Nonpharmacological Antihypertensive Therapy: Evidence that supports the 
efficacy of nonpharmacologic interventions for blood pressure reduction in the 
treatment of hypertension in children and adolescents is limited. On the basis of large, 
randomized, controlled trials, the lifestyle modifications recommended are Weight 
reduction, physical activity, dietary modification and Family-based intervention. 
• Weight reduction is the primary therapy for obesity-related 
hypertension. Prevention of excess or abnormal weight gain will limit 
future increases in blood pressure. Williams CL., et al (2002) study, 
achieve a reduction in BMI o f -10%, short-term reductions in BP were 
in the range of 8 to 12 mm Hg. 
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• Regular physical activiu and restriction of sedentar> activity v\ili 
improve efforts at vseight management and ma> prevent an excess 
increase in blood presure over time. A recent meta-anal>sis stud) of 
Kelley GA., et al (2003), combined 12 randomized trials, for a total of 
1266 children and adolescents, concluded that physical activity leads 
to a small but not statistically significant decrease in blood pressure. 
However, both regular physical activity and decreasing sedentary 
activities (such as watching television and playing video or electronic 
games) are important components of pediatric obesity treatment and 
prevention 
• Dietar) modification should be strongi) encouraged in children and 
adolescents who have BP levels in the prehypertensive range as well 
as those with hypertension. Dietary changes can involve portion-size 
control, decrease in consumption of sugar-containing beverages and 
energy-dense snacks, increase in consumption of fresh fruits and 
vegetables, and regular meals including a healthy breakfast (Williams 
CL ei al 2002). Despite the lack of firm evidence about dietary 
intervention in children, it is generally accepted that hypertensive 
individuals can benefit from a dieiar> increase in fresh vegetables, 
fresh fruits, fiber, and nonfat dairy as well as a reduction of sodium. 
• Family-based intervention improves success. 
Management algorithm that presents in Figure 2.5, describe the guideline for 
evaluation and treatment of stage I and stage 2 hypertension in children and 
adolescents. The algorithm summarizes monitoring and intervention recommendation 
for children and adolescent with preh>pertension and hypertension, and emphasize 
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the inclusion of evaluation for target organ damage in children with established stage 1 and 
stage 2 hypertension. 
Figure 2.5: Alogrithm for the Management of Childhood 
Measure bkxxl pressure and height and calculate BMI, 
Determine blood pressure category for sex, age, and height. 
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Pharmacological Antihypertensive Therap> 
The goal for antih\pertcnsive treatment in children should be reduction of 
blood pressure to S 95lh percentile unless concurrent conditions are present, in which 
case blood pressure should be lowered to S 90th percentile. Recent clinical trials have 
expanded the number of drugs that have pediatric dosing information. Dosing 
recommendations for many of the newer drugs are provided. The number of 
antihypertensive drugs has increased since the publication of the first task force report 
on blood pressure control in children. The number of drugs that have been studied 
systematically in children has increased also, largely because of incentives provided 
to the pharmaceutical industr\ under the auspices of the 1997 Food and Drug 
Administration Modernization Act (FDAMA) and the 2002 Best Pharmaceuticals for 
Children Act (Wells T C . et al 1999). 
Pharmacologic therapy, when indicated, should be initiated with a single drug. 
Acceptable drug classes for use in children include ACE inhibitors, angiotensin-
receptor blockers, P-blockers, calcium channel blockers, and diuretics. The child is 
initially started on the lowest recommended dose. The dose can be increased until the 
desired blood pressure goal is achieved. Once the highest recommended dose is 
reached, or if the child experiences side effects from the drug, a second drug from a 
different class should be added. Consideration should be given to combining drugs 
with complementar\ mechanisms of action such as an ACE inhibitor with a diuretic 
or a vasodilator with a diuretic or P-adrenergic blocker. Table 2.4 contains dosing 
recommendations for antihypertensive drugs in children 1-17 years old. 
Severe, symptomatic hypertension should be treated with intravenous 
antihypertensive drugs such as Esmolol. hydralazine, labetalol and nicardipine. 
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Table - 2.4 
Antihypertensive Drugs for Outpatient Management of Hypertension in 
Children 1-17 vears Old 
Class 
ACE 
Angiotensin-receptor 
Blocker 
a -and P-Blocker 
p-Blocker 
Calcium channel blocker 
Drug Dose 
Benazepril 
Captopril 
Enalapril 
Fosinopril 
Lisinopril 
Lisinopril 
Quinapril 
Irbesartan 
Losartan 
Labetalol 
Atenolol 
Bisoprolol/HCTZ 
Metoprolol 
Propranolol 
Amiodipine 
Felodiplne 
Isradipine 
Inilial : 0.2 mg/kg per d up lo 10 mg/d 
Maximum : 0.6 mg/kg per d up to 40 
mg/d 
Intial : 0.3-0.5 mg/kg/dose 
Maximum : 6 mg/kg per d 
initial : 0.08 MG/KG PER D UP TO 5 
MG/D 
Ma.ximum : 0.6 mg/kg per d up to 40 
mg/d 
Children > 50 kg: 
Initial : 5-10 mg/d 
Maximum : 40 mg/d 
Initial : 0.07 mg/kg per d up to 5 mg/d 
Maximum : 0.6 mg/kg per d up to 40 
mg/d 
Initial : 0.07 mg/kg per d up to 5 mg/d 
Maximum : 0.6 mg/kg per d up to 40 
mg/d 
Initial : 5-10 mg/d 
Maximum : 80mg/d 
6-12 years: 75-150 mg/d 
> 13 years: 150-300 mg/d 
Initial : 0.7 mg/kg per d up to 50 mg/d 
Maximum : 1.4 mg/kg per d up lo 100 
mg/d 
Initial : 1-3 mg/kg per d 
Maximum : 10-12 mg/kg per d up to 
1200 mg/d 
Intial : 0.5-1 mg/kg perd 
Maximum : 2 mg/kg per d up to 100 
mg/d 
Initial: 2.5/6.25 mg/d 
Maximum : 10/6.25 mg/d 
Initial : 1-2 mg/kg perd 
Maximum : 6 mg/kg per d up to 200 
mg/d 
Initial ; 1-2 mg/kg per d 
Maximum : 4 mg/kg per d up to 640 
mg/d 
Children : 6-17 years : 2.5-5 mg once 
daily 
Init ial: 2.5 mg/d 
Maximum : 10 mg/d 
Init ial: 0.15-0.2 mg/kg per d 
Maximum : 0.8-20 mg/kg perd 
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Central a-agonist 
Diuretic 
Peripheral a-antagonist 
Vasodilator 
Source: Fourth report on t 
Extended-release 
nifedipine 
Clonidine 
HCTZ 
Chlorthalidone 
Furosemide 
Spironolactone 
Triamterene 
Amiloride 
Doxazosin 
Prazosin 
Terazosin 
Hydralazine 
Minoxidil 
le diagnosis, evalua 
Init ial: 0.25-0.5 mg/kg perd 
Maximum : 3 mg/kg per d up to 120 
mg/d 
Children > 12 years 
Intial : 0.2 mg/d 
Maximum : 2.4 mu/d 
Initial : 1 mg/kg per d 
Maximum : 3 mg/kg per d up to 50 
mg/d 
Initial : 0.3 mg/kg perd 
Maximum : 2 mg/kg per d up to 50 
mg/d 
Init ial : 0.5-2.0 mg/kg per dose 
Maximum : 6 mg/kg per d 
Initial : 1 mg/kg perd 
Maximum : 3-3 mg/kg per d up to 100 
mg/d 
Initial : 1-2 mg/kg per d 
Maximum : 3-4 mg/kg per d up to 300 
mg/d 
Init ial: 0.4-0.625 mg/kg per d 
Maximum : 20 mg/d 
Initial : 1 mg/d 
Maximum: 4 mg/d 
Initial: 0.05-0.1 mg/kg perd 
Maximum : 0.5 mg/kg per d 
Init ial : 1 mg/d 
Maximum : 20 mg/d 
Initial : 0.75 mg/kg per d 
Maximum : 7.5 mg/kg per d up to 200 
mg/d 
Children <12 years: 
Initial : 0.2 mg/kg perd 
Maximum : 50 mg/d 
Children : > 12 years 
Initial : 5 mg/d 
Maximum : 100 mg/d 
tion, and treatment of high blood 
pressure in children and adolescents (2004). 
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CHAPTER 3 
ATERIALS AND METHODS 
V / 
Materials and Methods 
The stud> was planned and research design was tbrmulaled after reviewing a 
vast range of existing literature both national and international on blood pressure 
distribution among adolescence. Relevant literature was examined to look at how 
variables of interest were dellned and measured, how the data v\as collected, and 
possible ways adopted by eminent scholars of the field in analyzing the data. Efforts 
were also made to discover not only what has been already done, but also what has 
not been done and what might be worth doing in the area of factors qjTecting blood 
pressure in schools children. The researcher has examined almost all the major studies 
from the primary and secondary reports including journals, magazines, other mass 
media and internet. 
3.1 Locale of the study 
The present stud\ was carried out on adolescents aged 12-16 years of Aligarh 
city, a district town of Uttar Pradesh in India , situated in the middle portion of Doab, 
or a land between the Ganga and Yamuna rivers and 132 Kms from south east of 
Delhi. It comprises of 68.97 sq km and has total population of 6.58,165 (Census, 
Department of Aligarh City Corporation. 2001). The population of Aligarh city is of 
mixed nature representing people of different religions, occupation and socio 
economic levels. The climate of Aligarh cit> is extremely hot from April to August 
and ver\ cold during December to Februar}. 
Aligarh is famous for its lock industries and Aligarh Muslim University. 
Wheat and rice is the staple diet and the water source for drinking and cooking 
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purpose are from the suburbs water tables in walls and tube wells. A number of 
public school and government school exist in the Aligarh city. There are 1661 Junior 
Basic Schools, 483 Senior Basic Schools and 219 Senior Secondary Schools in 
Aligarh (District Basic Education Officer (2004-2005)). The major consideration for 
the selection of this locale is that studies have not been done to evaluate distribution 
of blood pressure in adolescent population and factors effecting blood pressure in this 
city so far. 
3.2 Research Design 
In an effort to investigate environmental and developmental factors that may 
be related to the distribution of blood pressure in children^ researcher conducted a 
survey in two phases. The survey consists of both physical measurement and data 
gathered through questionnaire. For the purpose of the study, list of all the secondary 
schools catering to different income groups was obtained from the District Basic 
Education Officer (Nagar Nigam. Aligarh. 2005-06). The schools were selected by 
stratified random sampling method by dividing city into specific zones on the 
geographical lay out, (fig 3.1) to ensure that the study were representive of the whole 
city. After identifying schools from each zones, school authorities were approached 
personally with the recommendation letter from Principal of Woman's college AMU, 
Aligarh and the purpose and nature of study was explain to them. Based on the 
consent and active cooperation of the school authorities: four schools one from each 
region were selected. Timetable of all the classes, section-wise, were obtain from the 
authority for easy approachability and to avoid any academic interruption. 
Figure 3.1: Location of Selected Seliools in Aligarli 
City. 
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Selected schools had heterogeneous population of students from all 
income groups and from all religions, catering the education need of all the section 
of the society. 
3.3 Population 
The total population of adolescents attending schools in Aligarh city in 
the age group 12-16 years was approximately 46,850(Source : District Basic 
Education Officer (2004-2005)). The population in the four selected school was 
appro.\imatel\ 3905 (session 2004-2005). which is 8.3 percent of total population in 
this age group. Pilot study was conducted on a small sample of population to know 
the prevalence of high blood pressure among adolescent in Aligarh city. 
3.4 Study Group 
The study group comprised of adolescents (both boys and girls) in the 
age group 12-16 years. The basic criteria for selection of particular age group 
are as follows: ' 
1. This group forms a large percentage of total population and thus 
provide high representativeness. 
2. Adolescent in schools are a fairly easy group to locate with the 
availability of school records, and they are a homogeneous group 
whose environment is similar for part of the day so that some 
confounding variables (which might begin to impose themselves 
when the subject leaves school - for example, occupation) would be 
lessened. 
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3. There was the need to evaluate the health problem of adolescents, as 
the most previous studied have focused on pre school and primary 
school children and the adolescents population is generally neglected. 
4. This group has very high vulnerability to malnutrition; it is a period 
where is nutritional discrepancies can be remedied more easilv than in 
later years. 
5. To study blood pressure distribution and factors related to blood 
pressure in this age group may be particularly important in this regard 
because blood pressure levels have been seen to track from childhood 
to adulthood. 
6. Complications of hypertension could be prevented by early detection 
in adolescents. 
3.5 Sample Size 
The adolescen(fcs from class 6 to 10 were selected for the present study. The 
size of the sample was based on the expected prevalence of hypertension for the age 
group. The sample size was calculated using the statistical formula given by Di.xit JV., 
(2003) 
N = 4pq/L' 
Where. 
N = sample size, 
p = prevalence of current problem 
q = 100 - p, 
L = possible error = 10 or 20% of p 
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Considering, 11.7% prevalence of hypertension among adolescent* (pilot 
study) in Aligarh, with 20% possible error, the sample size was calculated to be 755. 
But, 54 subjects did not give concern, therefore sample of 701 adolescents were 
interviewed, with response rate of 92.84%. 
The number of subject to be included in the study from each was proportions 
to sample size was calculated by using the formula 
n (a) = Total population of school a x N (sample size) 
(no. of subjects to be included Total population of 4 schools (A) 
from a school) 
A = a + b + c + d = 1200+ 1500+ 550 +655 = 3905 
Therefore, 
n (a) = 1200 x 755 = 232 (235 in round figures) 
3905 
n (b) = 1500 X 755 = 290 (290 in round figures) 
3905 
n (c) = 550 X 755 = 106 ( 105 in round figures) 
3905 
n (d) = 655 X 755 = 126 ( 125 in round figures) 
3905 
After arriving at sample size of schools, the numbers of adolescents selected 
from each school were divided equally among five classes (class Vl"^  to x"^). In a 
class, subjects were selected through stratified sampling method from, the role list 
provided by class teachers. 
3.6 Pilot Study 
Initial versions of the questionnaire and all the techniques for measurement of 
blood pressure and anthropometrical examination were piloted on a set of 26 
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adolescents (13 boys and 13 girls of 12-16 years of age), for the purpose of getting the 
prevalence of the high blood pressure and to test the efficiency of the questionnaire. 
Consequently the content of the questionnaire was modified and minor changes were 
made in the method of gathering information about various variables of the study. 
3.7 Sample selection / criteria 
Phase 1 
The basic criteria for selection of subjects for phase 1 study are as follows: 
1. Adolescents of both sexes in the age group of 12-16 years. 
2. Apparently normal healthy students, who do not have any chronic disease. 
3. Only local students residing in Aligarh city were selected for the study. 
Phase 2 
From the above adolescent population, the low risk and high risk ( 
adolescent* were identified based on the percentile ranking of their blood pressure 
readings. According to this ranking, children were divided into LB? and EBP groups. 
The EBP (elevated blood pressure) group represented the elevated pressure (above 
95* percentile) and represented the high risk group. The LBP 
group represented the lower pressure (below 25* percentile). This was considered the 
low risk group. The range of blood pressure of the two pressure groups is presented in 
table 3.1. 
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Table 3.1 Range of Blood Pressure (mmHg) in LBP and EBP groups. 
Group 
LBP 
EBP 
Diastolic blood pressure 
60-75 
85 - 100 
Systolic blood pressure 
76-100 
120-140 
Blood pressure ranging from 60-75 mm Hg (DBF) and 76-100 mmHg (SBP), 
equal to or below 25"" percentile are considered for the low risk pressure group (LBP), 
and pressure range from 85-100 mm Hg (DBF) and 120-140 mmHg (SBP), equal to 
or greater than 95**" percentile are considered for the high risk or elevated pressure 
group (EBP). Based on the above criteriaj from the adolescent sample of the first 
phase, 81 (11.6%) were identified in LBP group and 66 (9.4%) adolescents were 
identified in the EBP group. From these identified adolescents, an equal number of 
boys and girls from LBP and EBP groups were selected for each age group through 
the purposive sampling method based on the minimum number of adolescents found 
in LBP and EBP group. The lowest numbers of five students were found at the age of 
12 years in girls. So in each age group five boys and five girls were selected from two 
pressure group (LBP and EBP), thereby matching for age,sex and number constituting 
50 adolescents(25 boys and 25 girls) in LBP and 50 adolescents (25 boys and 25 
girls)in EBP group totaling 100 adolescents for an in-depth study of phase 2.The 
comprehensive data collected include detailed information on dietary habit and 
nutrient intake, medical history, physical activity, psychosocial aspect and clinical 
examination. 
3.8 Questionnaires 
The questionnaire was framed to collect the required information. Each 
section was prepared carefully in consultation with medical scientist and expert. The 
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proposed proforma was pre tested on 26 students of two schools namely Abdullah 
Girls High School and Gagan public school and modified accordingly. Each question 
was examined before finalizing for its relevance to the study and for its objectivity. 
After verification whole questionnaire (annex) was divided into seven sections which 
are as follows: 
T. General Information 
II. Anthropometric Measurement and Blood Pressure 
III. Dietary Assessments 
IV. Clinical Examination 
V. Medical History 
VI. Physical Activity Pattern 
VII. Psychosocial Variable and Sinah Anexity Scale 
First two sections were administered in first round and last five sections were 
administered to only those students who have elevated blood pressure (EBP) and 
those who have blood pressure below 25* percentile (LBP). 
The first section deal with serial number, date of study, school name, 
respondent's name and other information such as 
Age: Age was taken in complete years. Every effort including interview with child, 
evaluation of school record, as well as inspection of other document and if necessary 
parents were interview on phone to determine the exact age of the child. 
Gender: Sex of child was recorded as male and female 
Religion: Religion and cast of child was recorded as Hindu, Muslim and Christian. 
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T>[)c' of the Family: T\pe of the family group for the purpose of the study was as 
nuclear and joint family. Nuclear family consists of married couple and their children 
while the> are regarded as dependent. They tent to occupy the same dwelling space. 
Joint family consists of number of married couple and their children who live together 
in the same household. 
Number of Family Members: Total number of family members were asked living 
under the one roof. 
Number of Brothers and Sisters: Number of real brothers and sisters were asked 
and noted in the questionnaire. 
Birth Order: Birth order was noted and meaning of birth order was explained almost 
to the every class. 
Parental Education Level: Fathers and mothers education level were asked by the 
child and recorded and if child were not conform than was told to conform from 
parents. The grading of parental educational qualification along with respective code 
is given in Anne.x 9 and 9.1 
Parental Occupation: Parental occupations were recorded in the same way as 
parental educational level. The grading of parental occupation along with respective 
code is given in Anne.x 9 and 9.1 
Socio Economic Status: Total information of the family was assessed directly by the 
questionnaire and from school record BG Prasad's classification were used for 
classification of per capita income (PCI) and modify as price index of 2002. (Annex 
iO) 
The second section of queslionnaire deals \\ith the anlhropometric 
measurements like height and weight, which has to be taken for each child of the 
study sample on the spot and noted down simultaneously on the space provided for it 
on the questionnaire. Blood pressures were also recorded. 
The third section of the questionnaire elaborates on dietar\ habits (whether 
vegetarian or non vegetarian), daily meal pattern with dietar) intake of food items and 
their frequency with approximate quantity per day. 
The fourth section of the questionnaire deals with the clinical examination of 
different parts of the body of the subject for symptoms of various nutritional 
deficiencies. 
The fifth section of the questionnaire deals with the Medical history of the 
adolescents. 
Sixth section of the questionnaire deals with the Physical activity pattern of 
previous working day and their duration. 
Seventh section of the questionnaire deals with the self reported questionnaire 
, which was developed to study psychosocial variable and Sinah's comprehensive 
anxiety test (SCAT) was used to obtain anxiety level in adolescents. 
3.9 Method of Examinations 
This stud) was carried out between February. 2005 and September. 2007. The 
examinations were usually carried out between 10 AM to I PM during school hours. 
In the first phase 701 adolescents of 12 to 16 years of age were interviewed for age, 
se.x, birth order, number of sibling, number of family member, type of family. 
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religion, education and occupation of both the parents, family income. Height, weight 
and blood pressure measurement were also taken. About fifteen minutes were taken 
per child for the examination during the school hours. In the second phase, by another 
visits, data collected through questionnaire including dietary habits, nutrient intake (3-
Day record) and detail clinical examination for symptoms of various nutritional 
deficiency, brief medical history, physical activity, psychosocial variables and SCAT. 
3.10 Techniques of Measurement 
Standard Procedure and techniques were employed for all investigation 
undertaken to ensure the validity and reliability of the measurements for all 
investigation are described below. 
3.10.1 Anthropometric Measurements 
Weight 
The weight of child was recorded with the help of platform spring balance 
zero error was checked and remove it if present every day prior to start data 
collection. The students remain in school uniform without shoes. However in winter, 
woolen cloths were removed (fig 3.2). The weight was measure upto accurately of 
500 gram and nearest reading was recorded. The same weighing machine was used in 
whole study. 
Height 
Height was measured in cms by using standard stediometer (fig 3.2). The 
student was asked to stand erect without shoes with the support to the wall with erect 
head eyes straight and head, buttocks, heels, shoulder and back touching with the 
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stediometer scale. The height was recorded up to nearest 1 cm when the metallic 
scale was then brought down on the head, pressing the hair and touching the 
head. 
Body Mass Index (BMI) 
BMl is a measure of the relative body fatness to evaluate risk factors 
associated with obesity. U is based on weight (in kg) with minimal clothing and height 
(in meters) without shoes. 
BMl is expressed as weight (Kg)/height (mts)^ The range of BMI expressed 
by ICMR (2002) are given in appendix 11. 
3.10.2 Blood Pressure 
The blood pressure recording were taken by the standard procedure 
given by TASK force (1996) given in table 3.2. Both systolic and diastolic blood 
pressures were measured after 5 to 15 minutes rest in the seated position. Phase I of 
KorotkofPs sound was considered for systolic BP and phase V of Korotkoff s sound 
considered for diastolic BP. 
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Table 3.2 - Methodological Recommendations of the Task Force of 1996, 
used in this Study 
Item Recommendation 
Width of the cuff 
Length of the cul 
Manometer 
Stethoscope 
Patient 
Number of measures 
Ssstolic 
Diastolic 
40% of the arm circumference in 
the mean point between the 
Elbow and the acromion 
80 to 100% of the arm length 
Mercurx column 
On the brachial artery pulse, 2 cm 
above the cubital fossa 
Calm, seated, arm at the level of 
the heart; taken 
after 3 to 5 minutes of rest 
Three, with 2-minute interval 
between the successive measures 
First Korotkoff sound 
Fifth Korotkoff sound 
Phase I of Korotkoffs sound (point at which first 2 or more sound heard) was 
considered for systolic BP and phase V of Korotkoffs sound (point at which sound 
disappears) considered for diastolic BP. 
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Choice of the Blood Pressure Device 
The standard device used for the blood pressure ni«^si^^m©ntj^^<fnercury 
Sphygmomanometer. 
The Position of Manometer 
The observer should take care when positioning the manometer. The 
manometer should be no further than three feet (92 cm) away so that the scale can be 
read easily. The mercury column should be the vertical and at eye level. 
Body Position 
Blood pressure was made in sitting position with back support where legs are 
touching the ground. The arm also supported at heart level. Neither student nor the 
observer talks during the measurement. 
Placing of Cuff 
The cuff should be wrapped around the arm ensuring that the bladder 
dimensions are accurate. The lower edge of the cuff should be 2 -3 cm above the 
point of brachial artery pulsation. 
Measurement of Systolic and Diastolic Pressure 
The cuff should be inflated rapidly to about 30 mmHg above the palpated 
systolic pressure and deflated at a rate of 2-3 mm Hg per pulse beat(or per second), 
during which auscultatory phenomena will be heard. Place the stethoscope gently over 
the brachial artery at the point of the maximum pulsation, the bell end piece give 
better sound reproduction. The stethoscope should be held fwmly and evenly but 
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without excessive pressure, too much pressure might distort the artery, producing the 
sound below diastolic pressure. The stethoscope end piece should not touch the 
clothing, cuff or rubber tube to avoid fraction sounds. When all sounds disappeared 
the cuff should be deflated rapidly and completely before repeating the measurement 
to prevent venous congestion of the arm. 
Number of Measurement 
To improve the reliability and to allay the potential anxiety, three reading were 
taken after the interval of 2 minutes and the mean of three reading was taken. 
Adolescences whose blood pressure exceeded the 95th percentile (EBP) and below 
the 25th percentile (LBP) were screened again in different visits, and for those who 
have persistent Elevated Blood Pressure and Blood Pressure below 25'*' percentile in 
depth study was undertaken. 
Quality Control for the Blood Pressure 
Quality control for the blood pressure measurements included quarterly 
recertification, annual monitoring of equipment and equipment repairing. The 
researcher underwent training for measuring the blood pressure in JN medical college 
AMU, Aligarh (annex 14). 
3.10.3 Dietary Assessments 
There are many complex dietary factors associated with hypertension, but few 
attempts have been made to identify eating pattern that may lead to hypertension. In 
the present study, diet survey was conducted to elicit information regarding the diet, 
and food habits of two pressure groups. Dietary assessment includes 3- Days record 
method, food frequency questionnaire and each subject was questioned in detail 
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about his/her dietary habits such as vegetarian and non vegetarian, pattern of skipping 
meal, type of oil/ghee used as coolcing medium, amount of salt used in cooking and 
table salt used during meals. 
In 3- days record method, the researcher asked an individual to record what he 
/she have eaten and drinks in performa given in next three days (appendix 3.1). In 
order to help in quantifying the amounts of foods consumed, the subjects were 
emphasized to express the consumptions of particular food items in terms of 
exact katori size (large, medium, small). or chapati size (large, medium, small ) 
or spoon size etc. They were told to write all correct household measurements 
eg. teaspoon, tablespoon , cup, glass etc. to ensure the reproducibility and reliability 
of the measurement. The house hold measures as stated by the subject are then 
converted into grams and exchanges. 
In order to obtain more accurate quantitative information of the salt consumed 
during the 3- days period, the weight of the salt were taken by providing a plastic bag 
to each child, who was requested to give it to mothers to preserves duplicate sample 
of the sah used in cooking during the survey period. The duplicate sample was 
weighed and the amount thus obtained was divided by total number of family 
members to get the amount of salt consumed by a particular subject. 
The 3-days record method was employed because with estimation of food 
portion sizes give almost a true representation of the usual intake of food over a 
period of time. It also minimizes the problems of inter- variability found in 24 hour 
recall method. The method chosen overcome the problem of memory flogging, faced 
in the 7 days recalls. 
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Calculation of various amount of foods consumed by children for 3 days 
period was based on standardized weights and measures (Annex-12 and 12.1). A food 
frequency questionnaire was used to know about the frequency of consumption 
of different food items. McCarron, et al (1983) has suggested a combination of 
dietary record and food frequency questionnaire to be used for nutritional 
cardiovascular research. The accuracy of measurement, and the low cost in 
execution made them more feasible for the present study. Since the method was 
to be used in young, literate, motivated subject, problem of poor recording and 
cooperation were also not envisaged. 
3.10.4 Clinical Examinations 
It is the simplest and the most practical method of ascertaining the nutritional 
status. Clinical signs suggesting various nutrient deficiencies, were examined by a 
procedure documented by Jelliffe, et al (1966) and pro forma is seen in Annex 4. 
Obvious clinical symptoms were noted. The eye, skin, nails, hair, teeth and gums 
were examined. Clinical examination bring to light symptoms of several deficiency 
states such as vitamin A deficiency symptoms is manifest by conjunctival xerosis, 
bitots's spots, xerophthalmia. Riboflavin deficiency as manifest by cheilosis, muccal 
mucosa stomatitis, angular stomatitis. 
Pale colour of mucous membrane and underside of eyelid (conjunctive pallor) 
is suggestive of iron deficiency, ^or clinically -assessing anemia, the pallor was 
examined such as conjunctiva , mucus membrane, lips, buccal cavity, color of nails 
and palms etc. The incidence of dental caries an indication of nutrition status is 
usually associated with osteoporosis and high phosphorus / calcium rates. During 
childhood, dietary factors may influence dental health through their 
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effect on both tooth formation and the characters of the oral environment (Guthrie, et al 1979). 
Quality control for the clinical examination: The researcher has learned the practical method 
for ascertaining the nutritional status through the clinical examinations at the under graduate 
and post graduate courses of Home Science. Apart from this, during the period of 15.01.2005 
to 30.01.05 the researcher underwent training for assessing nutritional deficiencies disorders by 
clinical methods at Urban Heath Training Centre, Department of Community Medicine JN 
Medical College AMU, Aligarh. 
3.10.5 Medical History 
A brief medical history was recorded by a questionnaire w^ich consisted of eight questions 
such as family history of hypertension, past history of any diseases and disorder, previous and 
present treatment profile etc proforma is seen in Aimex 5. 
3.10.6 Physical Activities 
A number of physical activities intervention studied performed in children and adolescence 
described the influence of physical activity pattern and blood pressure. In order to find out 
physical activity pattern in two pressure groups, measurement of energy expenditures by the 
factorial method was employed (Passmore, et al 1955). This was considered as the only 
feasible and low cost method diat could be used in the field in comparison. 
In the factorial method, the 24 hour recall of the previous working day activities and 
their duration were recorded in proforma given in Annex 6. The energy cost of 
different activities was multiplied by the total time spends in the activities and energy 
expenditure was calculated by summation. Acheson, et al (1980) evaluated this 
technique and found this method to be equally accurate for direct measurement of 
energy expenditure. Total activity scores were also calculated in the manner describes 
in latter part this chapter. 
3.10.7 Psychosocial Variable 
There is strong evidence that hypertension is a stress and anxiety related 
disorder. To assess the association between blood pressure and psychosocial factors 
the question was framed under the expert guidance of psychologist in the area of child 
development. A self reported questionnaire was developed which contain 36 relevant 
psychosocial questions (Annex 7) related to the child's environment and his coping 
ability, by considering various aspect of Cottington, et al (1985) study. 
Seven indices of stress related to home stress, school stress, and quality of 
relationship, confidence, suppressed emotion, perceived stress and perceived health 
were studied. 
The Home Stress gave an idea of stress due to home responsibility, parental 
affection and their attitude toward the child, regarding work and studies. 
School Stress gave information child's performance in studies and his and her 
attitude toward school. 
The Quality of Relationship of child with his parent, teacher and the peer 
group were also included. 
Confidence was seen by the child's image about himself and his strength to 
cope with the problem faced. 
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Suppressed Emotion reflect the child's hidden feeling, particularly anger and 
hostility. 
Perceived Stress deal with the child's perception of his problem and ability to 
cope with them. 
Perceived Health gave information about perception of his/her own physical 
and mental health. 
The Self Description of Stress gave an opportunity to the child to express his 
/her emotions freely. 
SCAT (Annex 8) was also used to study anxiety level among LBP and EBP 
group. On examination of test of anxiety in existence (both Indian and foreign) it was 
found that SCAT was covering all the facet of anxiety and suitable for this study. 
3.11 Data analysis 
Phase I 
Data obtain on 701 adolescents, were coded for school, age, sex, type of 
family, size of the family number of brother and sister, religion, parental education 
and occupation, and socio economic status. Height, weight and blood pressure were 
also analyzed. All the data collected was than subjected to appropriate statistical 
analysis given in the latter part of this chapter. 
Phase II 
Dietary 
The interviewee was allowed to designate the size of serving by amount of 
weight or household measure. 
84 
Ihe intormation thus obtained uas used to compute the dail\ intake of 
foods groups and nutrient The consumption of dail\ diet was calculated in terms 
of the following food groups Cereals, pulses, meat/fish/poultr)', vegetable A (green 
leafv vegetables), vegetable B ( other vegetables ), fruits, fats, and sugars. Amount 
of salt used tor cooking and sprinkled as table salt uere also computed 
The daii> intake of nutrients such as Calories (Kcal), Protein (gm), Fat(gm), 
Carboh>drate(gm). Fiber(gm). Calcium(mg), Potassiuin(ing). Iron(mg), 
Sodium(mEq). Magnesium(mg). Vitamin A (carotene jag). Ascorbic acid(mg), 
Thiamine(mg). Ribotlavin(mg). Niacin(mg) was calculated and compared with 
RDA tables provided b\ ICMR (2000) for deficient, appropriate or increased 
consumption 
Clinical Symptoms 
The positive clinical signs found were marked as "percentage of positive' for 
each sign in the LBP and EBP groups. The positive signs present were listed together 
in accordance with the grouping of signs suggestive of the deficienc) The percentage 
of children suffering from the nutritional deficiency was calculated 
Anthropometric Measurements 
The distribution of blood pressure by anthropometric characteristic was 
evamined Ihe niean and standard deviation of blood pressure (systolic and diastolic 
blood pressure) among different ranges of height, weight and basal metabolic index 
were calculated 
85 
Physical Activity 
Energy expenditure of different activities was computed from the energy cost 
of different activities (Huenemann, et al 1974). The energy cost of each activity was 
multiplied by the total time spend engaged in the activity and energy expenditure was 
calculated by summation.Total activity score and the type of activity for the two 
groups (LBP and EBP) were also calculated by weighing the activity level in the 
following manner. Time spends in sleeping and very light activity categories was 
multiplied by a factor one, light activity by a factor two, moderated activity by three 
and strenuous activity by a factor four. Physical activity score for total activity was 
calculated by summation of these scores. 
Psychosocial Factors 
In SCAT for any response indicated as 'yes', the testee was awarded the score 
of one and zero for 'no'. The sum of the entire positive or 'yes" responses were 
represent the total anxiety score of the individual. 
Similarly, the response scale for all items in the self reported indices in 
psychosocial proforma was I = 'yes', 0 = 'no'. For the certain items such as school 
stress, quality of relationships, and confidence, the response were reverse scored. The 
score were summed up, and given a response code for each index. Latter each index 
was summed up to give the total stress score. A high score indicated greater stress and 
tension. 
3.12 Statistical Analysis 
The entire data, thus collected was fed in the computer in SPSS (12) and 
statistically evaluated, as explained below. 
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Phase 1 
Tabulation of data was done, according to various characteristic given under 
study analyses in this chapter. The frequency, mean and standard deviation was 
calculated for each of the variable studied. For various comparisons, the test of 
significant was done. Simple analysis of variance was used to compare the mean 
differences of systolic or diastolic BP according to sex, age, type of the family, 
religion, height weight of the child and also by parental occupation and education, 
type and size of the family. 
The percentile distribution of mean blood pressure (both systolic and diastolic 
blood pressure) was established, for each years of age and gender. The study 
population was dischotomized into LBP and EBP group based on blood pressure 
range given in the table 3.1. Those who found to have persistent elevated blood 
pressure and blood pressure below 25"^  percentile were selected for fiirther detailed 
study. Subsequently, a sample of 100 children was drawn from the population of 701 
adolescences; in accordance with the criteria explained in the preceding section, from 
both LBP and EBP groups. These children comprised phase 2 study group. 
Phase 2 
The sample identified into LBP and EBP group was further studied for 
nutritional characteristics, physical activity, psychosocial variables, clinical deficiency 
symptoms, and medical history. The frequency, mean and standard deviation were 
calculated for each variable for the entire sample, as well for boys and girls 
separately. Test of significance were done for identifying the difference between the 
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LBP and EBP adolescent for the entire sample included in the phase 2 study and 
also separated by sex, for the variable under study. 
The coefficient of correlation was also calculated between blood pressure 
and the food groups, nutrient, anthropometric measure, physical activity, 
psychosocial factor, for both boys and girls (combined) and separately for each 
sex. The result were seen at 5% level of significance and P value < 0.05 was 
considered to be statistically significant for all tests. 
The factor analysis, by principal component approach was adopted to 
study the combine effect of the independent variable on the dependent variable 
of blood pressure. In the principal component analysis approach, the original 
variables are transformed to a set of new variables. The relationship between the 
new variables are obtain in a manner, such that they explain the maximum 
amount of variation present in the data, and are such , that they are orthogonal to 
each other. These are called principal components. Thus, the first principal 
component account for the largest variation in the data, the second principal 
component for the next largest amount of variation and so on. Generally the first 
four or five principal components, account for about 70 percent to 80 percent of 
variation in the data. 
In the first step 7 variables of nutrients subgroups and in the second step 
17 variables from food groups, anthropometric measurement, physical activity 
and psychosocial subgroup were identified. 
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Regression analysis with blood pressure and principal component analysis 
was also done. Standard formula and procedure were followed for the statistical 
analysis given by Rimm, et al (1980), Kruskal, et al (1978) and in 
www.en.wikipedia.org/wiki/statistics . 
r ^ 
CHAPTER 4 
RESULTS AND DISCUSSIOMS 
V J 
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Results and Discussions 
The present study was conducted on adolescents (age 12 to 16 years) with 
an objective to know blood pressure distribution and factors related to blood pressure 
in two phases. The finding ofphase I and phase 2 are presented in this chapter. 
The phase 1 findings are given belovv. 
Study: Phase 1 
4.1 Characteristic of the Population 
Characteristic of the sample studied are presented in the table 4.1. As seen 
from this table 701 adolescents of 12-16 years of age (363 boys and 338 girls) were 
studied. The age representation of children were 26 percent for the age of 12 years. 18 
percent for the age of 13 years. 26 percent for age of 14 years. 11 percent and 19 
percent for the age of 15 and 16 respectively. About 36.4 percent belongs to Hindu 
families and 62.3 percent belong to Muslim families and only 1.3 percent belongs to 
Christian families. About 28.2 percent adolescents lived in joint families and 71.8 
percent lived in nuclear families. About 2.4 percent fathers and 9.7 percent mothers 
were illiterate. About 7.7 percent fathers and 9.7 percent mothers were post graduate, 
only 4.9 percent fathers and 3.1 percent mothers were professionally qualified. In this 
study group least numbers of fathers were found to be illiterate. This could be 
attributed lo the fact that because of the universit) there is more influence of 
education and mostly educated people are settled here . 
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According to B.G. Prasad (2002) claiSitlcation ot" social class of per capital 
income, majority ofstud) group (96.4 percent) had a per capita income upto 10,000 
only 3.6 percent fall above this i.e. belong to social class I. About 1.6 percent fathers 
of the study group were jobless, 18.7 percent were unskilled labourers such as care 
takers, clerks, landlords and agricultural labourers. 13 percent uere skilled labourers 
such as technicians, carpenter, barber, shoes maker, tailors and drivers; whereas 26.2 
percent were professionally engaged such as doctors, engineers, architects, librarians, 
teacherjjecturers and professors and about 40.4 percent belongs to business class. 
Only 0.7 percent mothers were skilled labourers engaged in profession like tailoring, 
weaving etc. 10.7 percent were trained worker such as teachers nurses, and e.xecutives 
etc. Mostly 88.6 percent mothers were not working and housewives occupied in 
routine household chores. 
12.6 percent study group live in small families, 54.6 percent and 18.1 percent 
live in families containing 6-8 family members and 9-11 family members respectively 
and only 14.7 percent live in big family containing family member more than 11. It 
was found that about 50 percent of the stud\ group has 2-3 brothers and around 49 
percent of study group had 0-1 sister. About 47.7 percent study group was first or 
second child of their mother and only 0.7 percent had birth order more than 7. 
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Table 4 .1 Characteristic of the Study group (Phase 1) 
Composition 
Total population 
Gender 
Male 
Female 
Age (years) 
12 
13 
14 
15 
16 
Religion 
Hindu 
Muslim 
Christian 
Type of the family 
Joint 
Nuclear 
Father education 
Illiterate 
Literate and secondary 
Senior secondary 
Graduation 
Post graduation 
Professional 
Mother education 
Illiterate 
Literate and secondary 
Senior secondary 
Graduation 
Post graduation 
Professional 
Social 
class(B.G.Prasad,2002) 
1 
II 
III 
IV 
V 
Number 
701 
363 
338 
182 
126 
182 
77 
134 
255 
437 
9 
198 
503 
17 
250 
143 
203 
54 
34 
68 
309 
151 
83 
68 
22 
25 
222 
118 
157 
179 
Percentage (%) 
100 
51.8 
48.2 
26 
18 
26 
II 
19 
36.4 
62.3 
1.3 
28.2 
71.8 
2.4 
35.7 
20.4 
29.0 
7.7 
4.9 
9.7 
44.1 
21.5 
11.8 
9.7 
3.1 
3.6 
31.7 
16.8 
22.4 
25.5 
Table Continued 
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Father Occupation 
Jobless 
Unskilled Labourers 
Skilled Labourers 
Professional 
Business 
Mother occupation 
Skilled Labourers 
Trained worker 
Home worker 
Number of family member 
3-5 
6-8 
9-11 
> l l 
Number of brother 
0-1 
2-3 
4-5 
>5 
Number of sister 
0-1 
2-3 
4-5 
>5 
Birth order 
1-2 
3-4 
5-6 
>7 
11 
131 
91 
184 
283 
5 
10.7 
88.6 
88 
383 
127 
103 
212 
354 
104 
31 
369 
208 
162 
62 
335 
265 
96 
5 
1.6 
18.7 
13.0 
26.2 
40.4 
0.7 
10.7 
88.6 
12.6 
54.6 
18.1 
14.7 
30.2 
50.5 
14.8 
4.4 
38.3 
29.7 
23.1 
8.8 
47.7 
37.8 
13.7 
0.7 
The finding.^ of blood pressure distribution examined by the age. sex, 
anthropometric measurements, and selected socioeconomic variables are as follows. 
4.2 Blood Pressure Distribution by Age and Sex 
4.2.1 Age 
The increase in blood pressure levels with age and sex is presented in table 4.2 
and figure 4.1. The test of significance is given in the table 4.2.1 (in different age 
groups) and 4.2.2 (in both genders) for systolic and diastolic blood pressure. 
93 
Table 4.2 reveals a progressive increase in systolic and diastolic blood 
pressure for boys and girls with age. The tendency of blood pressure rise with the age 
is supported b\ the tmding of Turkish study among 13-18 years of age (Ng.andu NH., 
et al 1992). The Bogalusa heart study age 5-14 (Voors AW., et al 1976). Zambian 
school children of 7-16 years of age (Bachmann H., et al 1987). German study 4-18 
years of age (Wilks RJ.. et al 1999). UK study (Simmons D., et al 1986) only in SEP 
onl\ in bo}s in the Jamaican study of age group 6-16 years (Gillman MW.. et al 
1995). 
Table 4. 2 Distribution of Mean Systolic and Diastolic Blood Pressure (mm Hg) 
by Age and Sex of Adolescents. 
Gender 
Boys 
N, = 363 
Girls 
N2=338 
Overall 
N,+N2=701 
Age 
Years 
12 
13 
14 
15 
16 
total 
12 
13 
14 
15 
16 
total 
12 
13 
14 
15 
16 
total 
Number 
92 
61 
95 
41 
74 
363 
90 
65 
87 
36 
60 
338 
182 
126 
182 
77 
134 
701 
Systolic 
Blood pressure 
108.39 
113.05 
115.79 
117.22 
118.36 
114.14 
108.86 
113.25 
115.23 
116.78 
117.98 
113.80 
108.62 
113.15 
115.52 
117.01 
118.10 
113.98 
SD 
6.55 
7.95 
7.53 
10.53 
6.81 
8.46 
10.04 
7.22 
7.25 
7.28 
7.89 
8.46 
8.44 
7.55 
7.38 
9.10 
7.29 
8.62 
Diastolic 
blood pressure 
72.51 
74.54 
75.78 
77.80 
80.15 
75.86 
72.70 
75.32 
76.68 
77.56 
79.95 
76.03 
72.60 
74.94 
76.21 
77.69 
80.06 
75.94 
SD 
4.88 
3.05 
4.43 
6.28 
5.51 
5.52 
4.59 
5.37 
5.00 
6.39 
5.46 
5.75 
4.73 
4.42 
4.72 
6.29 
5.47 
5.63 
Pearson correlation coefficient (r) 
r (overall) =0.40**(SBP) & 0.45**(DBP) 
r (boys) =0.43**(SBP) & 0.48**(DBP) 
r (girls) =0.36**(SBP) & 0.42**(DBP) 
**Correlation is significant at 0.01 levels 
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The mean SBP of (both gender) 108.62 mm Hg at the age of 12 years and 
I 18.10 mm Hg at the age of 16 years, thereby showing 8.72 percent increase in the 
systolic blood pressure. Similarl>. the increase of diastolic blood pressure was 
observed as 10.2 percent in this age group. So. the age effect was more for diastolic 
blood pressure than the systolic blood pressure. 
Even within the short span of five \ears (12-16 years) in the study population 
the mean blood pressure increase significantly (r = 0.40(SBP) & 0.45(DBP)) 
although this rising trend was observed significant at 0.01 level in both gender.This 
fmding is similar with the report of the other investigations in our country Anand 
NK.. et al (1996). Verma M.. et al (1995). Chahar CK.. et al (1982): Soudarssanane 
MB., etal(2006). 
Table 4.2.1 showing test of significance of mean DBP and SBP for the 
comparison between different age group of adolescents reveals that highly significant 
difference (<0.00l) among most age groups for both boys and girls and significant 
difference (p<0.01) is observed for some age groups but the difference in few age 
groups was not statistically significant. 
Verma. et al (1995) also found that systolic blood pressure (SBP) and diastolic 
blood pressure (DBP) increased with age in both boys and girls. The correlation co-
efficient for systolic and diastolic blood pressure was 0.59 and 0.60 respectively. The 
mean of systolic and diastolic blood pressure did not show any siaiislicaliy significant 
difference between boys and girls. Among girls, systolic blood pressure showed a 
steep rise between 11-13 years of age while in boys this increase was seen between 
12-13 years and this increase was statistically significant (p <0.00l) in both boys and 
girls. This trend was not observed in diastolic blood pressure. 
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Table 4.2.1 Test of Significance of Mean DBP and SBP for the Comparison 
between Different Age Groups of Adolescents. 
Age 
(years) 
12-13 
12-14 
12-15 
12-16 
13-14 
13-15 
13-16 
14-15 
14-16 
15-16 
Boys(N,=363) 
SBP 
2.98*** 
3.25*** 
2.88*** 
3.95*** 
1.32 
2.16*** 
-) T-)* + * 
1.17 
1.63** 
1.20 
DBP 
2.46*** 
2.84*** 
2.38*** 
4.34*** 
1.09 
2.04*** 
3.72*** 
1.36* 
7 QQ*** 
1.25 
Girls (N2= 338) 
SBP 
2.83*** 
3.37*** 
3.04*** 
3.38*** 
1.28 
0.76 
1.96*** 
0.60 
0.67 
1.23 
DBP 
1.57** 
3.13*** 
2 19*** 
3.68*** 
1.41* 
1.24 
2.46*** 
0.46 
1.78*** 
1.18** 
Overall (N 
SBP 
3.67*** 
4.50*** 
3.40*** 
4 71*** 
1.83** 
2.07*** 
3.31*** 
0.98 
1.75** 
1.73** 
,+N2=701) 
DBP 
2.48*** 
3.56*** 
2.95*** 
5.51*** 
1.12 
1.80** 
3.93*** 
1.16 
341*** 
1.63** 
*p<0.05 
••p<0.01 
***<().()() I 
4.2.2 Sex 
The test of significance shows non significant difference of systolic 
and diastolic blood pressure for boys and girls (table 4.2.2). Slight lower blood 
pressure in females than in males were reported earlier by Gupta, et al (1979) and 
attributed this difference to small body size and stature as well as to the protective 
nature of hormones in the female. Nirmala, et al (1996) was observed similar results 
in the all age groups. Adder V. eronique, et al (2003) were observed gender differences 
in height, weight, blood pressure, and HDL cholesterol observed in adults were found 
to emerge in adolescence. Higher mean systolic blood pressure among males and 
higher diastolic blood pressure among females were also observed by Simmons D., et 
al (i 986) in the age group 13-18 years. 
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Table 4.2.2 Test of Significance of Mean DBP and SBP for the Comparison 
between Boys and Girls in Different Age Group of Adolescents 
Age 
(years) 
12 
13 
14 
15 
16 
Systolic blood 
Boys 
N, = 363 
108.39 
(6.55) 
113.05 
(7.95) 
115.79 
(7.53) 
117.22 
(10.53) 
118.36 
(6.81) 
Girls 
N2 = 338 
108.86 
(10.04) 
113.25 
(7.22) 
115.23 
(7.25) 
116.78 
(7.28) 
117.98 
(7.89) 
)ressure 
Test of 
Significance 
0.91 
0.51 
0.39 
1.28 
0.86 
Diastolic blood 
Boys 
N,="363 
72.51 
(4.88) 
74.54 
(3.05) 
75.78 
(4.43) 
77.80 
(6.28) 
80.15 
(5.51) 
Girls 
N2=338 
72.70 
(4.59) 
75.32 
(5.37) 
76.68 
(5.00) 
77.56 
(6.39) 
79.95 
(5.46) 
pressure 
Test of 
Significance 
0.97 
1.17 
0.70 
0.63 
0.74 
Figure in parenthesis denote standard de\ ialion 
The fig 4.1 and fig 4.2 showing mean systolic blood pressures and mean 
diastolic blood pressure by age in both genders, indicate the rise of systolic blood 
pressure was more than diastolic blood pressure in boys and girls. Fig 4.1 reveals 
similarity in systolic blood pressure curve uptol3 years of age in boys and girls after 
that girls curve become less steep in girls than bo>s and the cross over in systolic 
blood pressure seen after the age of 13 years. On the other hand diastolic blood 
pressure cur\e shows girls ha\e more diastolic blood pressure uplo the age of 14 years 
and cross over in diastolic blood pressure seen after 14 years of age. 
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Fig 4.1 Mean Systolic Blood Pressure by Age in both Boys and Girls. 
Gender 
Boys 
Girls 
Age (Years) 
Trends of Girls to have either the same or slightly higher mean blood pressure 
levels at all ages than boys was also reported by Ng'andu NH., et al (1992) and Oil 
K.,etal(1994). 
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Fig 4.2 Mean Diastolic Blood Pressure by Age in both Boys and Girls. 
Gender 
Boy« 
Girts 
Age (Years) 
In different population the cross over for boys was seen to exhibit different 
patterns. This difference in age is possibly due to differences in timing of pubertal 
growth and maturation in boys and girls. The average age of menarche in 
industrialized European countries have decreased between 2 and 3 months 
per decade during the past 150 years. However this trend ceased in developed 
countries such as the United States around 1940. According to the most 
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recent surve\ b\ the NCHS, the age of menarche is 12.8 years (Susan, eta! 
1996), 
Subhi MD. et al (2006) find that there was no significant statistical 
differences \Mth respect to s_\stolic blood pressure and diastolic blood pressure 
among bo\s and girls except al the age of 10-12 \ears, where girls manifest higher 
SBP (p<0.01) and DBP (p<0.05) than bo>s. Zadik Z., et al(1987Jlalso found there were 
no statistically significant differences in either systolic or diastolic Blood Pressure 
between ethnic groups or between both genders. 
The ohsen'ed result from table 4 2 proved that the f hypothesis was true at 
0 01 level of significance. Blood pressure levels increases with age in both s^res 
4.3 Frequency Distribution of Mean SBP and DBP (mm Hg) for 
Adolescents in Different SBP and DBP Ranges. 
Table 4.3 shows blood pressure distribution of systolic blood pressure with 
mean and standard deviation in different SBP ranges. In boys, values for systolic 
blood pressure range from 140 to 85 mm Hg and in girls values for systolic blood 
pressure range from 140 to 76 mm Hg and maximum number of adolescence were 
found in the range of 110-119 mm Hg. 
The blood pressure distribution of diastolic blood pressure with mean and SD 
in different diastolic blood pressure ranges are shown in the table 4.4. In bo>s. values 
for diastolic blood pressure range from 100 to 60 mm Hg and in girls values for 
diastolic blood pressure range from 100 to 65 mm Hg and maximum number of 
children found in the range 71-75. 
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Table 4.3 Frequenc> Distribution of Mean SBP (mm Hg) by Age and Sex 
of Adolescents 
SBP 
Range 
>150 
140-149 
130-139 
120-129 
110-119 
100-109 
90-99 
80-89 
70-79 
<69 
TOTAL 
Boys 
(N,=363) 
Frequ-
ency 
0 
1 
25 
i l l 
156 
68 
1 
1 
0 
0 
363 
Mean 
SBP 
0.00 
140.00 
130.00 
120.54 
112.64 
103.54 
95.00 
85.00 
0.00 
0.00 
114.14 
SD 
0.00 
0.00 
6.72 
4.42 
4.37 
3.22 
.00 
0.00 
0.00 
0.00 
8.46 
Girls 
(N2=338) 
Freq-
uency 
0 
3 
25 
101 
132 
73 
3 
0 
1 
0 
338 
Mean 
SBP 
0.00 
140.00 
130.00 
120.11 
112.87 
104.16 
91.33 
0.00 
76.00 
0.00 
113.80 
SD 
0.00 
0.00 
1.65 
2.96 
3.13 
4.89 
2.33 
0.00 
0.00 
0.00 
8.57 
Overall 
(N,+N2=701) 
Freq-
uency 
0 
4 
50 
212 
288 
141 
4 
1 
1 
0 
701 
Mean 
SBP 
0.00 
140 
130.00 
120.25 
112.40 
104.06 
92.75 
85.00 
76.00 
0.00 
113.98 
SD 
0.00 
0.00 
4.85 
2.60 
3.24 
4.0 
17.36 
0.00 
0.00 
0.00 
8.32 
SD = Standard De\ialion 
Chadha SL., et al (1999) found the values for systolic blood pressure ranged 
from 70 mm Hg to 140 mm Hg and for diastolic blood pressure from 36 mm Hg to 
100 mm Hg for the age group 5-9 years. In the age group 10-14 years, the values for 
SBP and DBP ranged from 72 mm Hg to 160 mm Hg and from 46 mm Hg to 120 mm 
Hg respectively. 
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Fig 4.3: Frequency Distribution of Mean SBP (mm Hg) for both Boys and Girls. 
Gender 
Boy$ 
Girls 
1 1 r 
140-149 130-139 120-129 110-119 100-109 
1 1 r 
9 0 ^ 80-89 70-79 
Systolic Blood Pressure Range (mm Hg) 
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Table 4.4 Frequency Distribution of Mean DBP (mm Hg) by for both boys and 
girls 
DBP 
Range 
>101 
96-100 
91-95 
86-90 
81-85 
76-80 
71-75 
66-70 
61-65 
56-60 
<55 
TOTAL 
Boys 
(N,=363) 
Freq-
uency 
0 
1 
0 
10 
21 
85 
165 
76 
4 
1 
0 
368 
IMean 
DBP 
00 
100 
DO 
90 
84.76 
79.39 
74.04 
69.58 
65.00 
60.00 
0.00 
75.86 
SD 
0,00 
0.00 
0.00 
0.00 
1.22 
1.55 
1.37 
1.18 
0.00 
0.00 
0.00 
5.19 
( 
Freq-
uency 
00 
00 
1 
23 
31 
58 
146 
76 
3 
0.00 
0.00 
338 
Girls 
Nj=338) 
Mean 
DBP 
0.00 
0.00 
94 
88.91 
83.41 
79.52 
73.92 
70.62 
65.00 
0.00 
0.00 
76.03 
SD 
0.00 
0.00 
0.00 
2.99 
2.75 
1.75 
1.81 
2.05 
0.00 
0.00 
0.00 
5.75 
(> 
Freq-
uency 
0 
1 
1 
33 
52 
143 
311 
152 
7 
1 
0 
701 
Overall 
,+N2=701) 
Mean 
DBP 
0.00 
too 
94 
90 
89.24 
83.96 
74.43 
70.16 
65.00 
60.00 
0.00 
75.14 
SD 
0.00 
0.00 
0.00 
2.53 
2.42 
2.49 
1.26 
0.98 
0.00 
0.00 
0.00 
5.51 
SI) = Standard Deviation 
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Fig 4.4 Frequency Distribution of Mean DBF (mm I^) for both Boys and Giris 
Gender 
Boys 
Girts 
1 1 1 r 1 1 1 1 r 
96-100 91-85 8&«0 81-85 7&«) 71-75 66-70 61-65 S6«) 
Diastolic Blood Pressure Range (mm Hg) 
4.4 Percentiles of Blood Pressure 
A percentile ranking was shown in table 4.5 for the adolescents of 12 -16 
years for both genders. At the age of 12 years the 5* and 95* percentile for the SB? 
100 nun Hg and 120 mm Hg and for the DBF corresponding value were 65.15 and 80 
mm Hg respectively. At the age of 16 years 5* and 95* percentiles for SB? were 105 
ramHg and 130 mmHg, and 70 mmHg and 90 mmHg for DBP respectively. 
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From the above percentile ranking children were identified with low and high 
risk. According to this ranking, children were divided into two groups. The LBP (low 
blood pressure) group represented the lower percentile (< 25"^  percentile) and EBP 
(elevated blood pressure) group represented the elevated pressure (> 95"^  percentile), 
in the LBP group 11.6 percent and in EBP group 9.4 percent were identified (table 
4.6). 
Data on prevalence of hypertension in the existing study found out of 363 
boys 34(9.4%) were hypertensive and among 338 girls 32(9.5%) were hypertensive. 
7.2% boys and 8.0% girls have only isolated systolic hypertension (ISH) and 6.4% 
boys and 7.4% girls had isolated diastolic hypertension (IDH) (table 4.6). 
Gillman MW., et alfI993)reported that children with a SBP > 90th percentile 
have a tendency to remain in the same percentile over time. Nationwide and 
international studies have revealed varying prevalence rates of hypertension between 
1.2 and 13% (BP >95th percentile) (Lauer RM.,et all984; Rames L., 1978; 
Cervantes J., et al 2000). Moura AA., et al (2004) concluded that the main causes for 
such variation are methodological differences such as number of measurements used, 
distinct reference criteria for defining hypertension and regional differences. 
However, in a more recent study of Sorof JM., et al (2004) the prevalence of BP > 
95th percentile was 17 percent at the first screening. Similarly, in Ximena, et al (2006) 
study, 16 percent of children had SBP > 95th percentile, (with or without DBP > 95th 
percentile), and 2 % had DBP > 95th percentile (with or without SBP > 95th 
percentile) at the first screening. The results of these studies suggest that high blood 
pressure is not rare in children. 
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Table 4.5 Blood Pressure Percentile among the Study group 
Gender 
Boys 
Girls 
Overall 
Age(yrs) 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
SBP 
DBP 
SBP 
DBP 
SBP 
DBP 
5'" 
100 
100. 
100 
100. 
103.75 
65 
70 
70 
70 
70 
97.30 
110 
110 
100 
105 
68 
70 
70 
70 
70 
100 
100 
100 
100 
105 
65.15 
70 
70 
70 
70 
10'" 
102 
100 
100 
100 
110 
66 
70 
70 
70 
70 
100 
100 
119 
110 
110 
70 
70 
70 
70 
75 
100 
100 
110 
108 
110 
67 
70 
70 
70 
74 
25'" 
105 
115 
110 
110.5 
115 
70 
72 
73 
72.5 
76 
103 
110 
no 
110 
110 
70 
70.75 
74 
74.25 
75 
105 
110 
110 
no 
114 
70 
72 
74 
73 
75 
SO'" 
105 
112 
115 
118 
120 
70 
75 
75 
80 
80 
105 
115 
115.50 
115 
120 
72 
74 
75 
75 
80 
105 
115 
117.50 
118 
120 
71 
75 
75 
75 
80 
75"' 
112 
120 
120 
127 
120 
75 
80 
75 
82 
83 
115.75 
120 
120 
120 
120 
75 
80 
80 
80 
83.75 
112.75 
120 
120 
120 
120 
75 
76 
80 
80 
83 
90'" 
118 
120 
125 
130 
127.50 
78 
79 
80 
85 
87 
120 
120 
121 
130 
130 
75 
81 
85 
90 
89 
120 
120 
125 
130 
130 
77 
80 
80 
80 
87 
95"' 
120 
125 
130 
135 
130 
80 
80 
85 
90 
90 
130 
129 
130 
130 
130 
85 
88 
88 
90 
90 
120 
125.65 
130 
135 
130 
80 
84 
85 
90 
90 
Table 4.6 Prevalence of LBP and EBP groups 
Gender 
Boys (363) 
Girl»(338) 
Overall 
(N,+N2=701) 
SBP 
27 (7.4%) 
35(10.4%) 
62 (8.8%) 
LBP 
DBP 
18(5.0%) 
27 (8.0%) 
45 (6.4%) 
Either 
SBP or D B P 
and both 
37(10.2%) 
44(13.0%) 
81 (11.6%) 
SBP 
26 (7.2%) 
27 (8.0%) 
53 (7.5%) 
EBP 
DBP 
24 (6.6%) 
25 (7.4%) 
49 (7.0%) 
Either 
SBP or D B P 
and both 
34 (9.4%) 
32 (9.5%) 
66 (9.4%) 
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Fig 4.5 Percentile of Systolic and Diastolic Blood Pressure (Boys) 
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Fig 4.6 Percentile of Systolic and Diastolic Blood Pressure (Girls) 
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Fig 4.7 Percentile of Systolic and Diastolic Blood Pressure (overall) 
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Comparison of the existing data with several surveys of United States and 
Indian studies are given in the table 4.7 and 4.8 and graphically presented in figures 
4.8 and 4.9 for systolic and diastolic blood pressure respectively The result showed 
that blood pressure of boys and girls of the existing study fall within the range of 
valuejreported by Indian studies. The valuesreported by Muntner, et al (2004) for the 
US adolescents were lower than the values reported by Indian studies. 
Table 4.7 Mean SBP (mm Hg) by Selected Studies in Boys and Girls of 12-16 years age 
Age White 
(Muntner, 
et al 2004) 
Black 
(Muntner, 
et al 2004) 
Mexican 
Americans 
(Muntner, 
et al 2004) 
Anand 
N.K. et 
al 1995 
Anjana 
et al 
2005 
Krishna 
P. et al 
2006 
Present 
Study 
Boys 
12 
13 
14 
15 
16 
101 
(2) 
104 
(2) 
109 
(2) 
110 
(2) 
III 
(1) 
104 
(2) 
III 
(2) 
113 
(2) 
111 
(1) 
116 
(2) 
107 
(1) 
113 
(1) 
113 
(1) 
113 
(2) 
115 
(2) 
1107 
(4 2) 
112 
(5) 
1145 
(49) 
1165 
(5 5) 
1187 
(5 5) 
1112 
(19) 
113 
(2 6) 
115 
(22) 
110 
(II) 
109 
(11) 
113 
(11) 
115 
(II) 
117 
(12) 
108 3 
(6 55) 
11 3 05 
(7 95) 
115 79 
(7 53) 
117 22 
(10 53) 
118 36 
(681) 
Girls 
12 
13 
14 
15 
16 
105 
(2) 
107 
(2) 
105 
(2) 
106 
(2) 
109 
(2) 
105 
(2) 
107 
(1) 
108 
(2) 
111 
(1) 
108 
(2) 
107 
(1) 
106 
(2) 
109 
(1) 
108 
(2) 
108 
(1) 
no 
(3 9) 
112 2 
(4 5) 
114 
(4) 
1164 
(3 6) 
1173 
(3 6) 
109 6 
(0 18) 
1119 
(2 1) 
1137 
(1 9) 
no 
n i ) 
109 
(11) 
113 
(11) 
115 
(11) 
1 17 
(12) 
108 86 
(10 04) 
11 3 25 
(7 22) 
115 23 
(7 25) 
116 78 
(7 28) 
1 17 98 
(7 89) 
igure in parenihesib denote standard deviation 
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Table 4.8 Mean DBF (mm Hg) by Selected Studies in Boys and Girls of 12-16 
years age 
Age 
12 
13 
14 
15 
16 
12 
13 
14 
15 
16 
White 
(IMuntner, 
et al 2004) 
59 
(3) 
59 
(2) 
61 
(2) 
62 
(2) 
66 
(2) 
64 
(1) 
62 
(2) 
67 
(2) 
63.2 
(2) 
62 
(3) 
Black 
(IMuntner, 
et al 2004) 
62 
(3) 
61 
(1) 
61 
(2) 
62 
(2) 
63 
(2) 
61 
(2) 
66 
(2) 
66 
(2) 
66 
(2) 
66 
(2) 
Mexican 
Americans 
(Muntner, 
et al 2004) 
Boys 
59 
(1) 
61 
(1) 
64 
(1) 
63 
(2) 
63 
(2) 
Girls 
63 
(1) 
63 
(1) 
64 
(1) 
64 
(1) 
63 
(2) 
Anand 
N.K. et 
al1995 
73.3 
(3.3) 
75 
(3.1) 
76.2 
(3.4) 
76.9 
(3.4) 
77.8 
(3.3) 
73 
(3.7) 
73.8 
(3.4) 
75.7 
(2.6) 
76.3 
(3.4) 
77.1 
(3.5) 
Anjana 
e ta l 
2005 
73.6 
(1.6) 
74.2 
(2.0) 
75.9 
(1.3) 
-
-
73 
(2) 
74 
(1.8) 
75.1 
(1.2) 
• 
-
Krishna 
P. et al 
2006 
73 
(9) 
72 
(8) 
74 
(8) 
75 
(8) 
76.8 
(8) 
73 
(9) 
72 
(8) 
74 
(8) 
75 
(8) 
76 
(8) 
Present 
Study 
72.51 
(4.88) 
74.54 
(3.05) 
75.78 
(4.43) 
77.80 
(6.23) 
80.15 
(5.51) 
72.70 
(4.59) 
75.32 
(5.37) 
76.68 
(5.00) 
77.58 
(6.39) 
79.95 
(5.46) 
Figure in parenthesis denote standard deviation 
The difference may be due to racial factors. According to Chobanian, et al 
(2004) the pathogenesis of hypertension in different racial subgroups may differ with 
respect to the contribution of such factors as salt, potassium, stress, cardiovascular 
reactivity, body weight, nephron numbers, sodium handling and hormonal s) stems. 
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Fig. 4.8 : Mean Systolic Blood Pressure by Selected Pediatric Surveys 
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Fig. 4.9: Mean Diastolic Blood Pressure by Selected Pediatric Surveys 
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4,5 Blood Pressure Distribution: Anthropometric Characteristics 
The distribution of blood pressure by anthropometric characteristic was 
examined. The relevant findings with each of anthropometric variables is presented 
below. 
4.5.1 Height 
Table 4.9 gives the frequency distribution of mean blood pressure in boys and 
girls by height. Both systolic and diastolic blood pressure increases with gain in 
height in both se.xes. In boys within the height ranges from <135 to >I65 mts, the 
systolic blood pressure rises from 1 12.14 ± 7.5 to 130 mm Hg , showing an increase 
of about 17.86 mm Hg and the diastolic blood pressure increases from 74.81 ± 4.62 to 
90.00 mm Hg representing rise of 15.19 mm Hg. In girls, in same height ranges , 
systolic blood pressure increases from 111.43 ± 8.01 to 128.83 ± 7.88 mm Hg and 
diastolic blood pressure increases from 74.23 ± 4.30 to 84.50 ± 7.84 mm Hg, 
representing a rise of about 17.4 mm Hg for systolic blood pressure and 10.27 mm Hg 
for diastolic blood pressure. 
The relation of body size to blood pressure has been established in a number 
of cross sectional studies The present findings are in accordance with'observations 
made b\ Verma. et a\(\99^. Voors. et al (1977); Lauer. et al (1985). Voors. et al 
(1976) in the Bogalusa Heart Study and suggested that the relationship between age 
and BP is a correlate of height and a part of biologic maturation. 
It ma\ be noted that the mean height of boys and girls in the present study 
were lower than the mean height of Indian children (12-16 >ears) reported by ICMR 
(2000) 
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Table 4.9 Frequency Distribution of Mean SBP and DBP (mm Hg) by Height 
(cms) in Adolescents 
Height 
Range(cms) 
<135 
135-140 
140-155 
145-150 
150-155 
155-160 
160-165 
>165 
Figure in par 
Boys(N, = 363) 
N 
185 
79 
43 
II 
16 
16 
12 
1 
enthes 
SBP 
112.14 
(7.5) 
114.99 
(7.12) 
115.40 
(8.54) 
120 
(10.42) 
118.88 
(10.30) 
116.88 
(10.59) 
125.82 
(10.62) 
130 
(00) 
s denote s 
DBP 
74.81 
(4.62) 
74.70 
(4.65) 
77.44 
(5.27) 
80 
(5.23) 
79.44 
(5.97) 
81.88 
(8.92) 
86.75 
(7.28) 
90 
(00) 
tandard c 
Girls(N2 = 338) 
N 
183 
74 
38 
12 
14 
11 
6 
eviatic 
SBP 
111.43 
(8.01) 
116.19 
(8.64) 
115.13 
(6.72) 
118.04 
(10.48) 
118.86 
(8.50) 
121.36 
(13.05) 
128.83 
(7.88) 
-
)n 
DBP 
74.23 
(4.30) 
77.74 
(6.6!) 
76.71 
(4.34) 
80.00 
(7.96) 
82.86 
(6.63) 
80.82 
(7.76) 
84.50 
(7.84) 
* 
OveraIi(N,+^ 
N 
368 
153 
81 
23 
30 
27 
18 
1 
SBP 
111.78 
(7.77) 
115.53 
(7.88) 
115.27 
(7.7) 
119.00 
(1.41) 
118.87 
(9.32) 
118.70 
(11.59) 
126.83 
(9.66) 
130.00 
(00) 
12=701) 
DBP 
74.51 
(4.46) 
76.08 
(5.81) 
77.10 
(4.8) 
88.00 
(7.38) 
81.03 
(6.4) 
81.94 
(8.3) 
82.00 
(7.52) 
90.00 
(00) 
Pearson correlation coefficient (r) 
r(overa!l) =0.36**(SBP) & 0.38**(DBP) 
r(boys) =0.36**(SBP) & 0.36**(DBP) 
r(girls} =0.36**(SBP) & 0.41 **(DBP) 
**Correlation is significant at 0.01 levels 
Systolic and diastolic blood pressure of both gender appear to have positive 
correlation (p<0.01) with height, correlation of systolic blood pressure with height is 
0.36 in case of boys and girls, and that of diastolic blood pressures 0.36 and 0.41 
respectively in boys and girls, which is in accordance with the finding of Saha J., et al 
(2007), Laroia D., et al (1989). Gupta., et al (1990). In contrast Singh BK., et al 
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(1994) and Aganval VK., et al (1983) did not find significant correlation between 
blood pressure and height. 
Figure 4.10 Mean Systolic Blood Pressure by Height (Cm) in 
Adolescents 
Gender 
Boys 
— Girls 
"T 
<135 
1—T 1 1 1 \ r 
135-140 140-145 145-150 150-155 155-160 160-165 165-170 
Height Range (cm) 
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Figure 4.11Mean Diastolic Blood Pressure by Height (Cm) in 
Adolescents 
Gendsr 
Boys 
Gills 
T 1 1 1 1 1 1 r 
<135 135-140 140-145 145-150 150-155 155-160 160-165 165-170 
Height Range (cm) 
4.5.2 Weight 
The mean frequency distribution of both diastolic and systolic blood pressure 
in boys and girls in different weight ranges is presented in table 4.10. In both sexes, a 
rise is observed in mean systolic and diastolic blood pressure with increase in mean 
weight. The rise of blood pressure with a corresponding increase in weight confirms 
the relationship of weight and weight gain with increased blood pressure in 
adolesceni« and Supported by the finding? of several worker such as Holland FJ., et al 
(19931,Wilks RJ., et al(1999iBachmann H., et al0987i Morrrison JA., et alU98(J, 
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Table 4.10 Frequency Distribution of Mean SBP and DBP (Mm Hg) by 
Weight (Kg) in Adolescents 
Weight 
Range (Kg) 
<24 
24-28 
28-32 
32-36 
36-40 
40-44 
44-48 
48-52 
52-56 
>56 
Figure in parent 
Boys (N, =363) 
N 
1 
29 
81 
65 
84 
30 
37 
19 
11 
6 
hesis c 
SBP 
85.00 
(0.00) 
105.24 
(5.65) 
110.51 
(6.84) 
114.15 
(6.4) 
116.20 
(6.7) 
118.80 
(5.50) 
115.08 
(8.92) 
118.74 
(9.8) 
123.0 
(11.20) 
126.67 
(8.1) 
enote stai 
DBP 
65 
(0.00) 
73.41 
(5.4) 
73.67 
(4.03) 
74,55 
(3.4) 
76.30 
(4.6) 
76.73 
(5.1) 
78.03 
(5.9) 
77.79 
(6.7) 
86.82 
(6.8) 
83.33 
(7.52) 
idard de 
Girls (Nz =338) 
~N ! 
36 
74 
75 
73 
71 
27 
19 
7 
7 
viation 
SBP 
92.67 
(18.14) 
106.11 
(7.64) 
110.39 
(7.11) 
114.97 
(6.1) 
114.36 
(6.4) 
118.24 
(9.4) 
117.85 
(7.50) 
122.42 
(9.5) 
120.00 
(14.14) 
126.43 
(8.50) 
DBP 
69.00 
(1.73) 
73.00 
(4.75) 
73.61 
(5.85) 
76.61 
(5.16) 
75.66 
(4.5) 
80.76 
(5.6) 
77.63 
(6.90) 
79.26 
(7.99) 
82.86 
(4.88) 
85.00 
(7.07) 
Overall (N,+N2=701) 
N 
4 
65 
155 
140 
135 
47 
64 
38 
18 
13 
SBP 
90.75 
(15.30) 
105.74 
(6.7) 
110.40 
(6.9) 
114.59 
(6.2) 
115.34 
(6.67) 
118.60 
(7.09) 
116.25 
(8.46) 
120.58 
(9.78) 
122.22 
(12.52) 
126.54 
(8.00) 
DBP 
68.00 
(2.4) 
73.18 
(5.05) 
73.66 
(3.92) 
75.66 
(4.44) 
76.00 
(4.60) 
78.19 
(5.61) 
77.86 
(6.3) 
78.53 
(7.3) 
85.28 
(6.2) 
84.23 
(7.02) 
Pearson correlation coefficient (r) 
r(overall) =0.36**(SBP) & 0.44**(DBP) 
r(boys) =0.47**(SBP) & 0.46**(DBP) 
r(girls) =0.50**(SBP) & 0.42**(DBP) 
**Correlation is significant at 0.01 levels 
Verma, et al (1995) was found that the systolic and diastolic BP in both sexes 
showed a significant linear relationship with increasing body weight and height. 
Kanai H., et al (1990); Gupta AK., et al (1990) was also reported that obese children 
had significantly higher blood pressure than nonobese children. 
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In the present study correlation coefficient of systolic blood pressure with 
weight was 0.47 and 0.50 and that of diastolic blood pressure was 0.46 and 0.42 in 
boys and girls respectively. This finding is also supported by the finding of Saha, et al 
(2007) and Gupta et al (1990). Muscatine study (Lauer, et al 1985) showed positive 
linear correlation with systolic blood pressure in both genders (r = 0.61 male and 0.51 
female) but no correlation was observed between weight and diastolic blood pressure 
in either genders. In contrast Singh et al (1994) did not find any linear correlation 
between blood pressure and body weight (SBP r =0.30 (male) and 0.20 (female) and 
DBP r= 0.19 (male) and 0.33 (female) respectively). 
Fig. 4.12 and Fig. 4.13 shows a rise in systolic and diastolic blood pressure 
with increase in weight. 
Figure 4.12 Mean Systolic Blood Pressure by Weight (Kg) in Adolescents 
ISO-
Gender 
Boys 
Girls 
T 1 1 1 1 1 1 1 1 r 
<24 24-28 28-32 32-36 36-40 40-44 44-48 48-52 52-56 >56 
Weight Range (Kg) 
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Figure 4.13 Mean Diastolic Blood Pressure Blood Pressure by Weight (Kg) in 
Adolescents 
Gender 
Boys 
Girts 
T 1 1 1 1 1 1 r 
<24 24-28 28-32 32-36 36-40 4(M4 4 4 ^ 4 8 ^ 52-56 >56 
Weight Range (Kg) 
4.5.3 Body Mass Index (BMI) 
The frequency distribution of mean blood pressure by the body mass index 
(BMI) is presented in the table 4.11. The same pattern was observed for both boys 
and girls. Increase in BMI result in a corresponding increase in Systolic and Diastolic 
Blood Pressure in both genders. 
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Table 4.11 Frequency Distribution of Mean SBP and DBP (mm Hg) in by BMI in 
Adolescents 
BMI Range 
<18 
18-25 
25-30 
>30 
Boys (Ni = 363) 
N 
77 
261 
21 
4 
SBP 
109.57 
(9.4) 
115.01 
(7.59) 
119.43 
(6.5) 
127.75 
(7.0!) 
DBP 
73.15 
(5.56) 
71.12 
(5.3) 
80.29 
(4.9) 
78.50 
(4.3) 
Girls {N2 = 338) 
N 
89 
227 
20 
2 
SBP 
109.36 
(9.57) 
115.02 
(7.81) 
119.00 
(8.67) 
129.00 
(1.41) 
DBP 
74.92 
(8.83) 
76.25 
(5.69) 
78.35 
(5.58) 
80.00 
(00) 
Overall {N,+> 
N 
166 
488 
41 
6 
SBP 
109.46 
(9.49) 
115.01 
(7.69) 
119.22 
(7.55) 
128.17 
(2.22) 
[2=701) 
DBP 
74.33 
(5.72) 
76.18 
(5.48) 
79.34 
(5.26) 
79.00 
(3.46) 
Figure in parenthesis denote standard deviation 
Pearson correlation coefficient (r) 
r(overall) =0.35**(SBP) & 0.23**(DBP) 
r(boys) =0.33**(SBP) & 0.27**(DBP) 
r(girls) =0.36**(SBP) & 0.19**(DBP) 
**Correlation is significant at 0.01 levels 
In the present study both systolic and diastolic blood pressure was found to be 
positively correlated with BMI. significant at 0.01 levels. Similar association was also 
reported by Sinaiko, et al(i999)and Hard\, et al(2004)onl\ in s>stolic blood pressure 
among males. 
Tiiri Sandor, et al (2008)also found highly significant correlations in both 
genders with weight and blood pressure. (SBP: r = 0.452. p < 0.01; DBP: r = 0.340, p 
< 0.01), height (SBP: r = 0.314, p < 0.01; DBP: r = 0.245, p < 0.01) and body mass 
index (SBP: r = 0.407, p < 0.01; DBP: r = 0.294, p < 0.01). 
Similar finding was also revealed b> Saha. et al(2007X Soudarssanane. et a! 
(2006)^Voors. et al a976jand {j9y^but on contrast Singh BM. ct al(l994)did not find 
linear correlation between blood pressure and bod> mass inde\ (BMI). 
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Verma M., et al(1994)found that obesity was correlated witii hypertension and 
showed that prevalence of hypertension was much higher in obese children as 
compared to non-obese, (13.7% vs 0.4%) and a highly significant correlation was 
noted (p <0.01). Blood pressure is frequently elevated in obese children as compared 
to lean subjects. This is possibly related to their sedentary lifestyle, altered eating 
habits, increased fat content of diet and decreased physical activities. 
Figure 4.14 Mean Systolic Blood Pressure by Body Mass Index (BMI) in 
Adolescents 
Gender 
Boys 
Gifte 
18-25 25-30 
BMi Range 
122 
Figure 4.15 Mean Diastolic Blood Pressure by Body Mass Index (BMI) in 
Adolescents 
Gender 
- — Boys 
Gtrte 
25-30 
BM Range 
4.6. Blood Pressure Distribution: Socio Economic Characteristics 
This aspect of the study examines blood pressure in children linked to several 
socio economic variables. The characteristics selected include type of the family, 
family size, income, social class (B.G. Prasad classification), parental education and 
occupation. The data obtained on examination is presented below: 
4.6.1. Type of the Family 
The data presented in table 4.12 composition of study population reveals that 
majority of adolescents (71.8 percent) belong to nuclear families and comparatively a 
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few in joint families (28.2 percent). The adolescents belonging to nuclear families 
show comparatively lower systolic and diastolic blood pressure than the adolescents 
belong to joint families. But difference was not significant at any age group in systolic 
and diastolic blood pressure. 
Table 4.12 Frequency Distribution of Mean SBP and DBP (Mm Hg) by Type of 
Family in Adolescents 
Age 
(years) 
12 
13 
14 
15 
16 
TOTAL 
N 
53 
42 
53 
23 
27 
198 
Joint Family 
(N = 198) 
SBP 
109.58 
(7.99) 
114.14 
(8.71) 
115.77 
(6.45) 
118.95 
(9.41) 
118.85 
(7.23) 
114.56 
(8.05) 
DBP 
73.55 
(5.61) 
74.95 
(5.12) 
76.53 
(4.74) 
77.87 
(6.81) 
79.03 
(4.69) 
76.00 
(5.61) 
Nuclear Family 
(N = 503) 
N 
129 
84 
129 
54 
107 
503 
SBP 
108.22 
(8.61) 
112.69 
(6.90) 
115.42 
(7.75) 
117.20 
(8.32) 
118.41 
(7.33) 
113.06 
(8.07) 
DBP 
72.22 
(4.29) 
74.44 
(4.19) 
76.08 
(4.74) 
77.70 
(6.13) 
80.12 
(5.69) 
75.93 
(5.61) 
Test of 
Significance 
SBP 
1.14 
0.56 
0.76 
0.60 
0.53 
0.57 
DBP 
0.68 
0.44 
0.39 
0.51 
0.34 
0.29 
Figure in parenthesis denote standard deviation 
The tend of higher blood pressure seen in the joint families verses nuclear 
families could be attributed to diminished understanding and supportive role being 
played by the nuclear families. It appears that in an age of economic necessity and 
social insecurity, the traditional value and attitude are eroding. As a result, the earlier 
defmed role played by the familv member in a joint household are no longer relevant. 
The joint family of toda> is probabis unable to function in a totally supported manner 
as it did in the past. On the other hand, it seems that the parents in a nuclear family 
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have taken up more defined roles. These roles are possibly more supportive and 
defined and makes a child feel more secure, cared for and confident than a child in a 
joint family. This could be probable reason for lower pressure observed among 
adolescent of nuclear families. 
4.6.2 Parental Education 
The data presented in table 4.13, reveals that parental education shows a non 
linear trend with blood pressure of adolescents. A significant difference (p<0.5) was 
observed in only diastolic blood pressure mother education level illiterate verses post 
graduation and senior secondary verses post graduation (TableO.l). 
According to Kelishadi R.. et al (2006) low education of the mother were the 
risks for systolic hypertension, whereas the risk of diastolic hypertension rose with 
living in an urban area, attending public school, having a housewife mother. Miller 
and Shekelle, et al (1976) revealed that the education levels attain by parents has not 
been correlated with blood pressure level of their offspring. But an inverse trend was 
observed by Robert, et al (1977) in which blood pressure decreases with the increase 
of education level of head of the family. The awareness of future insecurity in the 
developing world due to population pressure, acute competitiveness and lack of 
sufficient jobs, could be the cause of association of blood pressure and parental 
education. Beside the socio economic disparity between the populations may be a 
contributing factor for the difference observed. 
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Table 4.13 Frequency Distribution of Mean SBP and DBF (Mm Hg) by Parental 
Education in Adolescents 
Education Level 
Illiterates 
Literate And 
Secondary 
Senior Secondary 
Graduation 
Post Graduation 
Professionals 
N 
17 
250 
143 
203 
54 
34 
Father 
% 
2.42 
35.66 
20.39 
28.95 
7.70 
4.85 
Education 
SBP 
113.94 
(6.67) 
113.:: 
(7,82) 
113.73 
(8.09) 
114.97 
(9.12) 
114.96 
(11.04) 
114.76 
(9.76) 
DBP 
74.53 
(4.72) 
75.42 
(5.51) 
76.27 
(5.66) 
75.83 
(5.19) 
76.93 
(7.34) 
76.29 
(6.30) 
Mother Education 
N 
68 
309 
151 
83 
68 
22 
% 
9.70 
44,07 
21.50 
11.84 
9,70 
3,13 
SBP 
114.18 
(8.63) 
113.83 
(8.44) 
115.19 
(8.43) 
113.76 
(9.24) 
113.10 
(8,79) 
113.91 
(8.91) 
DBP 
76.60 
(6.62) 
75.70 
(5.00) 
76.77 
(5.35) 
75.88 
(6.14) 
74.76 
(5.54) 
75.55 
(5.52) 
Figure in parenthesis denote standard deviation 
Table 4.13.1 Test of Significance between Parental Education and Blood Pressure 
Education Level 
Illiterate Versus Literate and Secondary 
Illiterate Versus Senior Secondary 
Illiterate Versus Graduation 
Illiterate Versus Post Graduation 
Illiterate Versus Professional 
Literate and secondary Versus Senior Secondary 
Literate and Secondary Versus Graduation 
Literate and Secondary Versus Post Graduation 
Literate and Secondary Versus Professional 
Senior Secondary Versus Graduation 
Senior Secondary Versus Post Graduation 
Senior Secondary Versus Professional 
Graduation Versus Post Graduation 
Graduation Versus Professional 
Post Graduation Versus Professional 
Fathers 
education 
SBP 
.44 
.35 
.55 
.59 
.69 
.40 
1.12 
1.10 
.90 
1.02 
.85 
.78 
.55 
.60 
.53 
DBP 
.42 
.79 
.71 
.50 
.49 
1.16 
1.06 
.87 
.44 
.95 
.80 
.50 
.83 
.42 
.39 
Mothers 
education 
SBP 
.62 
.73 
.57 
.94 
.38 
.71 
.59 
.67 
.48 
.72 
1.02 
.69 
.41 
.46 
.40 
DBP 
1.09 
.88 
1.12 
1.53* 
.68 
.92 
.59 
.93 
.19 
91 
1.37* 
.54 
.49 
.39 
.63 
*p<0.05 
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4.6.3 Parental Occupation 
The frequency distribution of mean blood pressure and parental occupation 
was presented in table 4.14 and 4.15 (father occupation and mother occupation 
respectively) did not indicate any definite trend. Highest blood pressure was seen in 
adolescents whose fathers were skilled labourer, but test of significant as observed in 
table 4.14.1 and 4.15.1. indicate no significant difference between parental occupation 
and systolic and diastolic blood pressure. 
Table 4.14 Frequency Distribution of Mean SBP and DBF (mm Hg) by Father's 
Occupation in Adolescents 
Father Occupation 
Jobless 
Unskilled Labourers 
Skilled Labourers 
Professional 
Business 
N 
II 
131 
91 
184 
284 
% 
1.56 
18.68 
12.98 
26.24 
40.51 
SBP 
111.18 
(4.66) 
113.75 
(8.73) 
116.47 
(8.96) 
113.48 
(8.95) 
114.30 
(8.31) 
DBP 
74.35 
(5.10) 
75.79 
(5.22) 
76.92 
(6.18) 
75.94 
(5.55) 
75.94 
(5.70) 
Figure in parenthesis denote standard deviation 
Table 4.14.1 Test of Significance between Father's Occupation and Blood 
Pressure 
Father Occupation 
Jobless versus Unskilled Labourers 
Jobless versus Skilled Labourers 
Jobless versus Professional 
Jobless versus business 
Unskilled versus Skilled Labourers 
Unskilled Labourers versus Professional 
Unskilled Labourers versus business 
Skilled Labourers versus Professional 
Skilled Labourers versus business 
Professional versus business 
SBP 
1.09 
1.34 
1.03 
1,24 
0.67 
0.46 
0.36 
0.90 
0.79 
0.64 
DBP 
0.93 
0.92 
0.82 
0.85 
0.70 
0.60 
0.32 
1.00 
0.70 
0.58 
No siiznificanl difference 
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Table 4.15 Frequency Distribution of Mean SBP and DBP (mm Hg) by Mother's 
Occupation in Adolescents 
Mother Occupation 
Skilled Worker 
Trained Worker 
Home Worker 
N 
5 
75 
621 
% 
1.56 
18.68 
12.98 
SBP 
110.00 
(14.14) 
113.80 
(7.98) 
114.12 
(8.67) 
DBP 
76.00 
(4.18) 
76.67 
(5.78) 
75.06 
(5.63) 
Figure in parenthesis denote standard de\iation 
Table 4.15.1 Test of Significance between Mother's Occupation and Blood 
Pressure 
Mother Occupation 
Skilled Worker Versus Trained Worker 
Skilled Worker Versus Home Worker 
Trained Worker Versus Home Worker 
SBP 
1.09 
1.13 
0.72 
DBP 
0.37 
0.37 
0.52 
No significant difference 
The stress and mental adjustment in financial matters on the part of the child 
may be responsible for elevated pressure in the adolescenti? whose fathers were 
skilled Labourers. 
4.6.4 Social Class (B.G Prasad 2002) 
The frequency distribution of mean systolic and diastolic blood pressure was 
seen between social classes of adolescents in table 4.16. Results observed do not 
indicate any definite trend. Highest systolic blood pressure 115.73 ± 9.00 mm Hg 
was seen in the social class IV and diastolic blood pressure 76.66 ± 5.91 mm Hg at 
social class III. But the significant difference was observed of II and IV in systolic 
blood pressure only. 
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Table 4.16 Frequency Distribution of Mean SBP and DBP (mm Hg) by Social 
Class (B.G Prasad 2002) in Adolescents 
Social class 
I 
li 
III 
IV 
V 
Figure in parer ithesis denote stanc 
N 
25 
222 
118 
157 
179 
ard deviatio 
% 
3.56 
31.66 
16.83 
28.95 
22.39 
n 
SBP 
113.44 
(13.12) 
112.83 
(8.07) 
114.81 
(8.22) 
115.73 
(9.00) 
113.69 
(8.29) 
DBP 
75.16 
(6.43) 
75.44 
(5.1!) 
76.66 
(5.91) 
76.33 
(5.62) 
75.90 
(5.92) 
Table 4.16.1 Test of Significance between Social Class and Blood Pressure 
Social class 
l-Il 
MM 
I-IV 
I-V 
11-111 
ll-IV 
li-V 
lll-IV 
III-V 
IV-V 
SBP 
0.60 
0.73 
0.89 
0.75 
1.05 
1.39* 
0.64 
0.64 
0.81 
1.12 
DBP 
0.54 
0.60 
0.55 
0.45 
1.02 
0.73 
0.51 
0.58 
0.93 
0.36 
'<0.05 
On contrast a number of studies have confirmed a relationship between 
socioeconomic factor and hypertension. Soudarssanane. et al(2006)sho\ved significant 
correlation with social class and also reported by Gilberts, et al(!994).Akinkugbe FM., 
el al0999)found mean systolic and diastolic Pressures were higher in children from 
the lower socio-economic group and the ditTerences were signincanl in onl> females 
(P< 0.001). 
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4.6.5 Family Size 
The frequency distribution of mean systolic and diastolic blood pressure by 
family size was seen in table 4.17 and test of significance in table 4.17.1. Higher 
blood pressure was seen in the adolescents living in large family (i.e. family member 
>9). But no significant difference was observed in systolic blood pressure and 
diastolic blood pressure by size of the family. 
Table 4.17 Frequency Distribution of Mean SBP and DBF (Mm Hg) by Size of 
the Family in Adolescents 
Size of the family 
>12 
9-11 
6-8 
3-5 
N 
103 
127 
383 
88 
% 
14.69 
18.11 
54.63 
12.55 
SBP 
114.06 
(8.58) 
114.59 
(8.94) 
113.95 
(8.12) 
113.76 
(10.19) 
DBF 
76.34 
(5.32) 
76.09 
(5.33) 
75.78 
(5.63) 
76.05 
(6.40) 
Figure in parenthesis denote standard deviation 
Table 4.17.1 Test of Significance between Size of the Family and Blood Pressure 
Size of the Family 
>12 versus9-ll 
>12 versus 6-8 
>12 versus 3-5 
9-11 versus 6-8 
9-11 versus 3-5 
6-8 versus 3-5 
SBP 
0.77 
0.53 
0.51 
0.67 
0.70 
0.64 
DBP 
0.61 
0.78 
0.82 
0.44 
0.49 
0.33 
No significant difference 
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Study; Phase 2 
In the phase 2 study the two pressure groups of children, selected from lower 
and upper extremes of blood pressure of the population distribution. The lower 
extremes represent the low risk or LBP (<25''^  percentile) group, and the upper 
extremes, represent high risk or EBP (>95"^  percentile) groups. In this phase, equal 
number of adolescents in each blood pressure group (LBP and EBP) stratified by age 
and sex were selected and variableisuch as nutritional status, anthropometric, clinical 
examination. ph>sical activity, psychosocial, brief medical histor> and hereditary 
factor were investigated. The finding of phase 2 study are presented and discussed 
below. 
4.7 Characteristic Study Sample 
The Characteristic of the study sample of phase 2 study is given in the table 
4.18. As seen from the table the two groups (LBP and EBP) were fully matched for 
age and sex and to a maximum extent other socio economic variables. Boys and girls, 
numbering 50 in each group. v\ith an equal number in each sex, in the age range of 
12-16 years were selected. Majority and LBP and EBP group belongs to Muslim 
families and live in nuclear families. Maximum numbers of LBP group were 
belonging to social class II (38 percent) and in EBP group social class III (38 percent). 
Majority of fathers professionally engaged (40 percent) in LBP group and belong to 
business class (34 percent) in EBP. Majority of mother were home worker in both 
LBP and EBP groups. 
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Table 4.18 Characteristic of the Study Sample. 
Composition 
Total Population 
Gender 
Male 
Female 
Age(years) 
12 
13 
14 
15 
16 
Religion 
Hindu 
Muslim 
Christian 
Type of the Family 
Joint 
Nuclear 
Father Education 
Literate and secondary 
Senior secondary 
Graduation 
Post graduation 
Professional 
Mother Education 
Illiterate 
Literate and secondar\ 
Senior secondar> 
Graduation 
Post graduation 
Professional 
Social Class 
I 
II 
III 
IV 
V 
LBP 
Number 
50 
25 
25 
10 
10 
10 
10 
10 
14 
36 
0 
15 
35 
11 
8 
12 
9 
10 
8 
14 
9 
10 
6 
3 
4 
18 
10 
9 
9 
EBP 
Number 
50 
25 
25 
10 
10 
10 
10 
10 
8 
42 
0 
14 
36 
8 
7 
14 
12 
9 
4 
9 
16 
13 
6 
2 
I 
9 
18 
17 
5 
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Father Occupation 
Unskilled Labourers 
Skilled Labourers 
Professional 
Business 
Mother Occupation 
Trained worker 
Home worker 
Number of famil) 
member 
3-5 
6-8 
9-11 
> I I 
Number of Brother 
0-1 
2-3 
4-5 
>5 
Number of Sister 
0-1 
2-3 
4-5 
>5 
Birth Order 
1-2 
3-4 
5-6 
>7 
10 
3 
20 
15 
7 
43 
18 
23 
6 
3 
23 
22 
3 
2 
24 
19 
6 
1 
28 
17 
3 
2 
9 
13 
11 
17 
3 
47 
15 
26 
4 
5 
24 
1 
7 
0 
17 
27 
4 
1 
24 
19 
5 
2 
4.8 Nutritional Factors and Blood Pressure 
The nutritional factors studied included detailed information on food pattern, 
intake of food groups and nutrients intake, composition of diets in the two pressure 
groups, level of adequacs of diets, anthropometric measurements and clinical data in 
the two pressure groups. 
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4.8.1 Food Pattern 
Dietary pattern develop during adolescence may contribute to obesity and 
eating disorders and may increase the risk of several important chronic disease such 
as hypertension. Despite the importance of nutrition during adolescence not enough is 
known about the eating behavior of young people There is a considerable evidence 
that habitual diet in population a culturally determine characteristic has an important 
- influence on mean level and distribution of blood pressure. 
Information collected on food habits revealed that wheat and rice as the staple 
food of Aligarh population. In addition to the above mentioned cereals, small 
quantities of maize, semolina, and refined wheat were also eaten. White bread was 
consumed mostly by the EBP children. Wheat was taken as "chappati" or "paratha" 
and consumed with seasonal vegetable. Rice was frequently boiled and eaten with a 
pulse preparation. Pulse were taken daily, the most popular being black gram, rajma, 
bengal gram, green gram, red gram and mixed pulses. All seasonal vegetable were 
consumed, however green leafy vegetable and vegetable of the gourd family were 
disliked by both groups. Milk and milk product were liked immensely by the children. 
Sugar was mostly added to tea or was incorporated in miscellaneous items like 
beverages, snacks, sweets, preserves and desserts. Intake of meat was not very 
frequently (1-3 times/weak). The EBP group consumed more eggs than the LBP 
group. 
In the EBP group 59 percent were non vegetarian as against 40 percent in LBP 
group. Table 4.17 shows percentage of vegetarian and non vegetarian in LBP and 
EBP group. Whereas Sachdev, et al (1984) and Soudarssanane. et al^2006;tr> to 
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correlate blood pressure with type of diet, i.e., vegetarian or non vegetarian but no 
relation could be observed. 
Table 4.19 Percentage of Vegetarian and Non- vegetarian in LBP and EBP 
groups. 
Food Habits 
Vegetarian 
Non Vegetarian 
LBP(n = 50) 
60 
40 
EBP (n = 50) 
41 
59 
The fat commonly consumed in the two pressure groups were cream, butter, 
pure ghee, hydrogenated fats, mustard oil and refined oil. Through food pattern 
between the two groups was found to be similar in some aspects, yet some difference 
existed in the method of preparation and consumption pattern. 
In the EBP group 23 percent children had 5 meals in a da> as against 12 
percent LBP group. 4 meals a da> panern was common in both the groups. About 50 
percent EBP group and 47 percent LBP group ate meal at irregular hours. 
Breakfast was skipped by both blood pressure groups but LBP group skip 
breakfast more than the EBP group whereas lunch and dinner were skipped more by 
EBP girls. Information collected for reason of skipping meals of adolescents in LBP 
and EBP groups revealed that mostly LBP group adolescenfe skipped meal because 
lack of appetite whereas EBP group skipped meal because of lack of time. Percentage 
of EBP used Ghee were more than the LBP in both genders v\hereas refined oil is 
used more by LBP group than the EBP. Consumption of mustard oil was also more 
LBP boys than the EBP boys. "Paranthas" was liked by both LBP and EBP group. 
About 39 percent EBP group ate "Paranthas" daily as against 15 percent in LBP 
group, "parantha" were consumed with butter, cream, sugar, or pickles. Occasionally 
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it was stuff with sugar and vegetables. Fried rice was preferred to plain rice, and pure 
ghee was frequently added to the dal. Bread was habitually consumed by EBP group 
versus the LBP group. About 40 percent EBP group children took bread daily, as 
against 25 percent in LBP group. Bread was also consumed in the fried form as bread 
rolls, bread pakoras or salted deep fried. Distinct difference in the consumption 
pattern of food existed between the two pressure group. Food items such as Fried 
foods and Coffee/tea were more frequently consumed by EBP than LBP group. 
Hypertensive in Savitha MR., et al (2007) study also consumed more junk food, oily 
food and non vegetarian diet and less of vegetable and fruits. 
Miscellaneous foods such as beverages, snacks, sweets, chocolates, preserves, 
and desserts were preferred by a higher percentage of children in the EBP group. The 
information collected on miscellaneous foods in the two groups of children 
highlighted in table (4.20). Comparatively a higher percentage of children in the EBP 
group ate each type of the miscellaneous food, and the variety (number of items) was 
more verses the LBP group. 
Table 4.20 Consumption of Miscellaneous Foods: Type and Number of Items in 
LBP and EBP Groups 
Miscellaneous Foods 
Beverages 
Snacks 
Sweets and chocolates 
Preserves 
Desserts 
LBP 
(%) 
15 
48 
25 
21 
14 
Items* 
(n) 
3 
6 
7 
5 
2 
EBP 
(%) 
52 
75 
43 
54 
59 
Items* 
(n) 
8 
14 
9 
6 
9 
Items (n)*denotes number of items 
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Beverages: Commonly consumed beverages in both the pressure group were 
coffee, bournvita and squash. In addition to these the EBP group took cold coffee, 
miilc shake, and cold drinks. 
Snacks: Snacks consumed by LBP group were limited to biscuits, petha, barfi, 
samosa and bread pakora. The EBP group in addition to abo\c snacks also consumed 
potato chips, Crax. funflips. salted peanut, channa, eclairs, tikki. salted dal mixture, 
patties and hamburgers. 
Sweets/chocolates: Children of both groups consumed various type of sweets 
and chocolates. More children in the EBP group than the LBP group had these items. 
The variety taken was also more. 
Preserves: The percentage of adolescent* consuming preserves was higher in 
the EBP group. 
Desserts: No difference in the consumption of in the two pressure groups was 
observed. The EBP and LBP groups consumed a variety of deserts namely sweet 
dalia, fruits cream, kheer, halwa, ice cream, custard and kulfi. 
Thus information on food pattern revealed a greater population of children 
(EBP group) to consume 5 meal patterns. Eating habits among these children were 
comparatively more complex and irregular. They skipped meal, mostly because of 
lack of time. The children had preference for fried foods, beverages, snacks, chocolate 
and sweets. They also were exposed to great variet> of foods. As a result of these 
children took energy concentrated food, rich in fat, protein and carbohydrate, calcium 
and sodium. A few children in the LBP group had a 5 meal pattern. They were also 
more irregular at meal time and skip meals, because of lack of appetite. Less number 
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of children in this group took beverages, snacics, sweets and preserves on the hole the 
food habit of LBP was observed to be simpler. 
From the above mentioned results If hypothesis was accepted. Eating 
pattern of EBP group is more frequent and irregular than LBP group 
4.8.2 Mean Daily Food Consumption 
The EBP group showed a positive shift in food group in comparison the LBP 
group. A decreasing trend is seen in the intake of pulses, green vegetables and fruits, 
while the trend is increasing in intake of cereal, other vegetables, milk and milk 
product, fat, sugar and total food. 
Table 4.21 Mean Daily Intake of Foods (gm) by LBP and EBP Group in 
Adolescents 
Food Groups(gm) 
Cereal 
Pulse 
Milk and milk products 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Total food 
LBP(n = 50) 
198 00(59 17) 
31 80(23 79) 
157.50(120.61) 
26 00(40.45) 
38 00(59.38) 
51.80(64 48) 
7.81(38.08) 
28 05(10 58) 
11 90(7 75) 
550 85(181 82) 
EBP (n = 50) 
248 00(87 03) 
31 40(22 40) 
247 10(149.19) 
55.40(80.38) 
32 00(51 27) 
109.00(93 90) 
1.60(7 9!) 
49 45(13 55) 
19 90(11 62) 
793 84(198 1 1) 
Z 
1 50* 
300 
I 4* 
90 
20 
1 70* 
020 
3 60*** 
1 4* 
-> g*** 
Standard deviation of mean in parentheses. 
*p<0.05 
•**p<0 001 
Data on mean dail> mtake of food groups (gm) for studv population of two 
pressure group is seen in table 4.21 for both genders and mean intake of food groups 
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for boys and girls separately is seen in table 4.21.1 and 4.21.2 respectively. Table 
4.21 reveals that a higher intake of all food group by the EBP group than LBP group 
except vegetable A and fruits. The mean Intake total food were 793.84 ± 198.11 
grams by EBP group as against 550.85 ± 181.82 by LBP group that is difference of 
242.99 grams was found highly significant (p<0.001). Higher quantity of fat intake by 
EBP group was also very significant (p<0.001) and significant difference (p<0.05) 
was observed in only cereal, milk and milk product, vegetable B and sugar intake. 
Fig 4.16 clearly indicates that the EBP group children showed a positive shift 
in all foods in comparison to the LBP children except vegetable A and fruits. 
Fig 4.16 Mean Daily Food Intake of Food Groups in LBP and EBP Groups 
(combined). 
300 n 
2?0 -
ILBP Group 
I EBP Group 
In EBP boys (Table 4.21.1) mean intake of total food were 839.40 ± 199.36 
grams as against 545.80 ± 162.97 by LBP boys that is difference of 293.6 grams. The 
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result were found to be highly significant at p<0.00llevel. More intake of cereal by 
about 59.20 gms was found significantly different at p<O.OI level and fat by about 
25.4 gms in EBP boys was found highly significant at p<0.001 level whereas sugar 
was found significantly different at p<0.05 level. Non significant difference was 
observed in other food groups. 
Table 4.21.1 Mean Daily Intake of Foods (gm) by LBP and EBP Groups in Boys. 
Food Groups(gm) 
Cereal 
Pulse 
Milk and milk products 
Meat and eggs 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Total food 
LBP (n =25) 
227.20(51.27) 
33.60(23.43) 
140.00(104.08) 
16.00(28.28) 
32.00(62,71) 
56.80(63.09) 
5.60(21.22) 
23.60(6.30) 
11.00(7.60) 
545.80(162.97) 
EBP (n = 25) 
286.40(61.22) 
34.00(25.98) 
261.80(179.15) 
66.00(90.64) 
24.00(52.28) 
94.40(82.81) 
3.20(11.07) 
49.00(14.70) 
28.60(14.67) 
839.40(199.36) 
Z 
1.55** 
.14 
1.13 
1.27 
.14 
1.13 
.14 
3.6*** 
1.40* 
2.26*** 
Standard deviation oFmean in parentheses. 
*p<0.05 
•*p<0.01 
***p<().()()l 
Table 4.21.2 showed mean daily intake of foods (gm) by LBP and EBP groups 
in girls. The EBP girls had a mean intake of total food 748.29 ± 189.89 grams as 
against 555.90 ± 202.19 by LBP girls that is difference of 192.39 grams, which was 
found highly significant (p<0.001). More intake offal b\ about i 1.4 gms m EBP giris 
was also found highly signitlcant (p <0.001). and the significant ditference was seen 
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only in vegetable B (p <0 01) Intake of Pulse, fruits and vegetable A were more in 
LBP girls than the EBP girls but the difference were not significant 
Table 4,21.2 Mean Daily Intake of Foods (gm) by LBP and EBP Groups in Girls 
Food groups(gm) 
Cereal 
Pulse 
Milk and milk products 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Total food 
LBP(n = 25) 
168.80(52.38) 
30 00(36 00) 
175 00(135 01) 
36 00(48 30) 
44 00(56 49) 
46 80(123 60) 
10 00(50 00) 
38 76(12 11) 
12 80(7 90) 
555 90(202 19) 
EBP (n = 25) 
209.60(45.50) 
28 80(18 33) 
232.40(113 57) 
44 80(68 86) 
40 00(50 00) 
123 60(103 43) 
0 00(0 00) 
49 90( 12 59) 
19 20(7 7) 
748 29(189.89) 
Z 
I 27 
0 28 
0 99 
0 56 
0 14 
1 55** 
0 14 
2 4*** 
1 13 
1 98*** 
Standard deviation ol mean in parenthebes 
••p<OOI 
***p<()0()l 
Figure 4 17 shows that m LBP group, the intake of cereal, pulse and vegetable 
B were more in boys than girls" whereas in EBP, intake of vegetable A and B were 
more in girls than bovs The findings on mean daily food intake indicate that boys and 
girls in the EBP group ale more tood than the children in the LBP group The 
difference seen, were due to higher intake of cereal, milk and milk product, fat, sugar, 
and meat On the whole consumption of food by boys was more than that of girls 
except vegetable A and vegetable B Both boys and girls of the EBP group had more 
sugar than LBP group In addition to above the EBP girls took more vegetables than 
the boys of same group 
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Fig 4.17 Mean Daily Food Intake of Food Groups of EBP and LBP groups in both Boys 
and Girls 
350 
300 -
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Table 4.21.3 Correlation Coefficient of Blood Pressure of LBP and EBP Group in 
Adolescents (Combined Group of Boys and Girls) by Food Groups 
Food groups 
Cereal 
Pulse 
Meat and Egg 
Milk and milk products 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Total food 
•p<0.05 
**p<0.01 
LBP(n 
SBP 
-0.22 
0.00 
-0.10 
0.09 
-0.10 
-0.14 
0.06 
-0.10 
0.12 
-0.04 
= 50) 
DBP 
0.31* 
0.31* 
-0.10 
0.00 
-0.22 
-0.14 
0.00 
0.07 
0.07 
-0.16 
EBP( 
SBP 
-0.06 
-0.07 
-0.16 
-0.11 
0.13 
-0.05 
0.10 
0.20 
-0.08 
-0.08 
n = 50) 
DBP 
-0.33* 
-0.28 
0.08 
-0.17 
0.36** 
0.18 
-0.12 
-0.16 
0.22 
-0.17 
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Taking both genders together, no association was seen with any food group 
and systolic blood pressure in both LBP and EBP group (table 4.21.3). In the EBP 
group significant negative correlation with cereal and highly significant positive 
correlation with intake of vegetable A for diastolic blood pressure was seen. 
However, significant positive correlations were observed with the cereal and pulse in 
the LBP group with diastolic blood pressure. Harlan, W R, et al (1983) explored the 
role of frequency of food intake and blood pressure in adults. No separate effect on 
blood pressure was apparent for cheese, milk, eggs, butter and margarine, and meat 
and poultry. 
Table 4.21.4 Correlation Coefficient of Blood Pressure of LBP and EBP Group 
(Sex Wise) in Adolescents by Food Groups 
Food Groups 
Cereal 
Pulse 
Meat and Egg 
Milk and milk products 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Total food 
LBP(n 
DBP 
Girls 
(25) 
-0.19 
-0.10 
-0.22 
0.27 
-0.7 
-0.24 
0.20 
-0.28 
0.31 
-0.05 
Boys 
(25) 
-0.21 
-0.25 
-0.35 
-0.18 
-0.44* 
-0.43* 
-0.34 
0.32 
-0.01 
-0.31 
= 50) 
SBP 
Girls 
(25) 
-0.38 
-0.35 
0.005 
0.141 
0.01 
-0.13 
0.16 
-0.13 
0.14 
0.01 
Boys 
(25) 
-0.24 
-0.10 
-0.01 
0.10 
-0.14 
-.05 
-0.19 
0.02 
-0.04 
-0.10 
EBP( 
DBP 
Girl 
s 
(25) 
-0.11 
-0.13 
-0.14 
0.06 
0.02 
0.28 
0.00 
-0.26 
-0.03 
0.07 
Boys 
(25) 
-0.14 
-0.31 
-0.26 
-0.21 
-0.50* 
-0.06 
-0.04 
-0.17 
-0.18 
-0.08 
n = 50) 
SBP 
Girls 
(25) 
0.16 
-0.24 
-0.14 
0.25 
-0.14 
-0.42* 
0.00 
-0.27 
-0.01 
-0.47* 
Boys 
(25) 
0.27 
0.09 
-0.11 
0.01 
0.26 
0.17 
0.27 
-0.21 
0.18 
-0.17 
Figures in parenthesis indicate the number of bojs and girls. 
* p<0.05 
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In the case of girls (LBP), no significant correlation was observed with 
systolic and diastolic blood pressure. The correlation coefficient (Table 4.21.4) shows 
a significant negative correlation (P<0.05) with the intake of vegetable A and 
vegetable B for diastolic blood pressure in (LBP) boys. 
In the EBP group, no association with any food group in girls was seen for 
diastolic blood pressure. However, a negative correlation with vegetable B (P<0.05) 
was observed for systolic blood pressure. In boys of same group were to have a 
negative correlation with vegetable A for diastolic blood pressure and no association 
with any food group was observed for systolic blood pressure. 
4.8.3 Mean Intake of Nutrients 
A Days mean intake of nutrients for combined boys and girls of two pressure 
groups is presented in table 4.22 and mean intake of nutrients se.\ wise ( separately for 
boys and girls) is seen in table 4.22.1 and 4.22.2 respectively. 
As observed from the table 4.22 above intakes of all nutrients were higher in 
EBP group except potassium (difference 49.37 mg), magnesium and iron (difference 
0.31 mg) but the difference was not significant. The difference in the mean values of 
calories, protein, fat carbohydrate and riboflavin in the two pressure group were seen 
to be higher for EBP group and were significant at p< 0.001 level. The difference was 
significant at p<0.01 level for only fiber intake of two pressure group whereas 
calcium intake was significant at p< 0.05 level. The result was observed to be non 
sitjnitlcant for other nutrient studied. 
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Table 4.22 Mean Daily Intake of Nutrients by LBP and EBP Groups in 
Adolescents 
Nutrients 
Ca!ories(KCal) 
Protein(gni) 
Fat(gm) 
Carbohydrate(gm) 
Fiber(gm) 
Calciuni(mg) 
Potassium(mg) 
Iron(mg) 
Sodium(mEq) 
Magnesium(mg) 
Vitamin A (carotene ^g) 
Ascorbic acid(mg) 
Thiamine(nig) 
Riboflavin(mg) 
Niacin(mg) 
LBP(n = 50) 
1337.01(328.58) 
59.75(22.67) 
41.50(15.55) 
199.31(51.75) 
4.02(4.68) 
453.53(284.74) 
1136.14(636.64) 
22.01(11.09) 
112.54(63.57) 
566.03(464.74) 
2066.53(3414.36) 
37.40(55.73) 
1.53(0.43) 
1.75(2.82) 
11.77(5.29) 
EBP(n = 50) 
1862.81(421.29) 
87.12(26.83) 
67.51(20.73) 
199.31(254.61) 
5.19(5.15) 
741.28(770.94) 
1086.77(495.29) 
21.70( 1 1.04) 
129.99(70.36) 
409.77(240.17) 
3410.47(8164.09) 
84.62(266.80) 
1.69(.76) 
2.71(3.6) 
14.98(22.67) 
Z 
2.8*** 
2 3*** 
3.00*** 
2.10*** 
1.6** 
1.5* 
0.50 
0.70 
1.00 
1.18 
1.10 
0.90 
0.90 
1 g*** 
0.90 
Standard df\ lation ol'mean in parentheses. 
*p<(),()5 
**p<O.OI 
•**p<0.001 
Table 4.22.1 reveals mean daily nutrients intake of boys. The intake were seen 
to be higher for EBP group e.xcept iron (difference 0.8 mg), magnesium (difference 
77.06 mg) and vitamin A (ditTcrence 40.8 ug) but the difference vsas not significant. 
The difference in the mean values of calories, protein and fat in the two pressure 
group were seen to be higher for EBP group boys and significant at p<0.001 level and 
significant difference was observed at 0.05 level with carbohydrate. But for the other 
nutrients non significant difference was observed. 
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Table 4.22.1 Mean Daily Intake of Nutrients by LBP and EBP Groups in Boys. 
Nutrients 
Caiories(KCal) 
Protein(gm) 
Fat(gm) 
Carbohydrate(gm) 
Fiber(gm) 
Calcium(mg) 
Potassium(mg) 
Iron(mg) 
Sodiuni(mEq) 
Magnesium(nig) 
Vitamin A(carotene ng) 
Ascorbic acid(mg) 
Thiamine(mg) 
Riboflavin(mg) 
Niacin(mg) 
LBP (n =25) 
1415.97(254.94) 
58.98(20.59) 
39.00(12.90) 
223.13(42.29) 
4.18(5.64) 
417.42(240.15) 
1142.58(414.39) 
18.05(12.86) 
105.14(61.54) 
516.48(281.31) 
1515.94(3693.91) 
25.50(25.07) 
1.54(0.39) 
2.07(3.80) 
13.68(6.4) 
EBP(n =25) 
2034(435.48) 
95.37(28.49) 
70.24(21.90) 
329.79(283.72) 
5.56(5.66) 
835.14(105.59) 
1185(561.51) 
17.25(12.84) 
121.75(52.78) 
439.42(185.73) 
1475.14(2619.84) 
98.18(346.73) 
1.80(0.88) 
2.80(4.15) 
19.67(30.62) 
Z 
2.26*** 
2.12*** 
2.40*** 
1.5* 
1.13 
1.13 
0.99 
0.42 
0.99 
0.88 
0.70 
0.70 
0.99 
1.13 
1.33 
.Siandiird desiaiion ol'mejn in purcnlhcscs. 
•p<().()5 
*'p<().()l 
**»p<(). l )OI 
As observed from the table 4.22.2 mean daily nutrient intake of EBP girls as 
related to LBP girls shows highly significant difference (p<0.001) in intake of calories 
and carbohydrate. Significant difference was observed in intake fiber at p< 0.01 level 
and the difference was significant at p<0.05 level for intake of protein and riboflavin. 
The results were observed to be non significant for the other nutrients studied, in 
contrast to the above finding Harlan WR., et al/1983)showed that male, and female 
had significantly lower mean systolic blood pressure and diastolic blood pressure with 
higher caloric intake (p < 0.001). 
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Table 4.22.2 Mean Daily Intake of Nutrients by LBP and EBP Groups in Girls 
Nutrients 
Calories(KCal) 
Protein(gm) 
Fat(gm) 
Carbohydrate(gm) 
Fiber(gm) 
Calciuni(nig) 
Potassiuni(mg) 
Iron(mg) 
Sodiuni(mEq) 
IVIagnesium(mg) 
Vitamin A(carotene ^g) 
Ascorbic acid(mg) 
Thianiine(mg) 
Riboflavin(mg) 
Niacin(mg) 
LBP(n =25) 
1253.06(377 48) 
60 52(25.05) 
44 00(17 73) 
175 49(49 96) 
3 87(3 59) 
489 65(324 25) 
1129 70(809 75) 
25 97(7 30) 
110 94(65.96) 
613 59(592 72) 
2617.12(493!) 
49 31(73 60) 
1 32(0 45) 
1 49(2 55) 
9 86(2 9) 
EBP(n =25) 
1691.52(334 06) 
78.88(22.73) 
64.79(19.54) 
225.50(41.55) 
5.82(4 70) 
647.41(298 74) 
987 66(406 30) 
26 15(6 53) 
113 08(84 73) 
380 13(285 37) 
5345 80(11018.86) 
71 06(158 26) 
1 54(0 60) 
255(261) 
10 18(3 37) 
Z 
1.98*** 
1 4 1 * 
1 83 
1.98*** 
1.69** 
1 27 
0.56 
0 84 
0 99 
1.55* 
0.99 
0.84 
0 70 
1.55* 
0 70 
Standard deviation of mean in parentheses 
*p<{) 05 
• •p<0( ) l 
•**p<«()OI 
In the combined group of bo>s and girls (Table 4.22 3) the correlation 
coefficient of LBP gr-^ i'ip indicated a negative correlation of carbohydrate with 
systolic blood pressure (p<0.05) and niacin with diastolic blood pressure. Thiamine 
was observed to be significant!) positively associated with systolic blood pressure 
(p<0.05) in the same group. No association with other nutrient and blood pressure was 
observed in the combined (boys and girls) LBP group. In the EBP group significant 
positive correlation was observed tor systolic and diastolic blood pressure with iron at 
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(p<0.01) and negative correlation observed for systolic blood pressure with 
carbohydrate. No other nutrient was related to blood pressure in this group. 
The Correlation coetTicient (table 4.22.4) of blood pressure of the two 
pressure group of girls and boys by the nutrients intake reveals that in the LBP (girls), 
only thiamine show a negative correlation with diastolic blood pressure at p< 0.05 
level. No other nutrients in this group show any association with systolic blood 
pressure of girls. In LBP (boys), no association between nutrients and systolic and 
diastolic blood pressure was seen. 
In EBP group, sodium shows a direct association with systolic in girls (p< 
0.05) and diastolic blood pressure was inversely correlated with vitamin C and 
riboflavin (p< 0.05). In the boys of same group calcium (p< 0.05) and vitamin A (p< 
0.01) shovss a direct association with diastolic blood pressure. The correlation 
coefficient also indicates that both systolic and-diastolic blood pressures were 
positively correlated with iron in boys of same group. 
It could be concluded that the dietary data does show some relationship with 
food groups and nutrients intake with blood pressure of children in the LBP and EBP 
group. Sex differences were also observed. 
In the LBP group (combined) food groups like cereal' and pulse?were 
positive!) related to diastolic blood pressure whereas carbohydrate were negatively 
related and thiamine was positively related to systolic blood pressure. In girls (same 
group) thiamine was negatively correlated with diastolic blood pressure and for boys 
(same group) vegetable A and vegetable B were observed to be negatively correlated 
to diastolic blood pressure. 
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Table 4.22.3 Correlation Coefficient of Blood Pressure of LBP and EBP Group 
In Adolescents (Combined Gr6up of Boys and Girls) by Nutrient Intake. 
Nutrients 
Calories(KCal) 
Protein(gm) 
Fat(gm) 
Carbohydrate(gm) 
Fiber(gm) 
Calciuni(mg) 
Potassium(mg) 
Iron(mg) 
Sodiuni(niEq) 
IV1agne$iuni(mg) 
Vitamine A 
(carotene \ig) 
Ascorbic acid(mg) 
Thiamine(mg) 
Ribonavin(mg) 
Niacin(mg) 
LBP(n 
DBF 
-0.13 
0.05 
-0.03 
-0.14 
-0.23 
0.11 
-0.16 
-0.08 
-0.25 
-0.21 
-0.13 
-0.26 
0.13 
-0.14 
-0.30* 
=50) 
SBP 
-0.23 
-0.16 
-0.03 
-0.28* 
0.11 
0.00 
-0.27 
0.11 
-0.13 
-0.18 
-0.05 
0.17 
0.31* 
-0.04 
-0.15 
EBP(n =50) 
DBF 
-0.21 
-0.23 
-0.25 
-0.04 
0.28 
0.10 
-0.03 
0.57** 
-0.15 
0.12 
0.35 
0 .1 ! 
-0.01 
0.21 
0.09 
SBP 
-0.26 
-0.21 
-0.07 
-0.31* 
-0.05 
0.27 
-0.17 
0.58** 
0.19 
0.24 
0.14 
0.07 
-0.17 
0.00 
-0.05 
*p<0.05 
**p<0.01 
In the EBP group (combined) cereal was inversely correlated and vegetable A 
was directly correlated with diastolic blood pressure and nutrient iron plays a direct 
role on systolic and diastolic blood pressure. Among girls (same group) vegetable B 
and total food were inversely correlated with systolic blood pressure whereas sodium 
was positively correlated with s>stolic blood pressure. In boys a negative relationship 
of vegetable A intake and diastolic blood pressure of same group was seen. It could be 
due to beneficial effect of green leaf\ vegetable on blood pressure. 
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Table 4.22.4 Correlation Coefficient of Blood Pressure of LBP and EBP Group 
in Adolescents by Nutrient Intake 
Nutrients 
Calories(KCal) 
Proiein(gni) 
Fat(gm) 
Carbohydrate(gm) 
Fiber(gm) 
Calcium(mg) 
Potassium(mg) 
Iron(mg) 
Sodium(mEq) 
Magnissium(mg) 
Vitamine A(carotene |Ag) 
Ascorbic acid(mg) 
Thiamine(mg) 
Riboflavin(mg) 
Niacin(mg) 
LBP(n 
DBP 
Girls 
(25) 
-0.25 
-0.05 
-0.04 
0.35 
-0.06 
-.108 
-0.25 
-0.02 
-0.29 
-0.07 
0.01 
0.20 
-0.48* 
0.31 
-0.06 
Boys 
(25) 
-O.ll 
-0.30 
-0.05 
-0.16 
0.22 
-0.18 
-0.35 
0.14 
0.10 
-0.32 
-0.13 
0.09 
-0.11 
-0.11 
-0.15 
= 50) 
SBP 
Girls 
(25) 
0.16 
0.06 
-0.18 
0.09 
0.32 
0.21 
-0.21 
-0.05 
-0.34 
-0.15 
-0.02 
-0.34 
-0.18 
-0.18 
-0.31 
Boys 
(25) 
-0.06 
0.03 
0.10 
-0.15 
-0.19 
0.00 
-0.15 
0.11 
-0.14 
-0.29 
-0.23 
-0.32 
-0.05 
-0.14 
-0.31 
EBP(n 
DBP 
Girls 
(25) 
-0.15 
0.00 
-0.22 
0.05 
-0.25 
-0.02 
-0.32 
-0.09 
0.16 
0.13 
-0.16 
-0.45* 
0.00 
-0.44* 
-0.38 
Boys 
(25) 
-0.09 
-0.14 
0.03 
0.18 
0.00 
0.41* 
-0.01 
0.64** 
0.26 
0.36 
0.57** 
0.23 
-0.14 
0.16 
0.06 
= 50) 
SBP 
Girls 
(25) 
-0.29 
-0.39 
-0.29 
-0.14 
0.27 
0.01 
-0.05 
0.14 
0.43* 
-0.09 
0.36 
0.00 
0.32 
0.35 
0.25 
Boys 
(25) 
0.08 
0.03 
-0.16 
0.25 
0.31 
0.22 
0.12 
0.65** 
0.13 
0.34 
0.38 
0.21 
0.09 
-0.20 
0.24 
Figures in parenthesis indicate the number of boys and girls. 
*p<0.05 
**p<0.01 
Further, non significant difference was found for the mean intake of 
sodium in the EBP group verses LBP group but correlated to systolic blood pressure 
of girls in the EBP group whereas magnesium found significant different in the EBP 
group versus LBP group of girls but not related to systolic and diastolic blood 
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pressure. The importance of minerals in the etiology of hypertension cannot be 
overlooked. Possibly, a combined effect of minerals playing an indirect role needs 
further research. 
4.8.4 Compositions of the Diet: Carbohydrate, Fat and Protein 
The composition of the diet of the two pressure group studied is given in table 
4.23. in the EBP group 54 percent of total energy is provided from carbohydrate, 15 
percent contributed by sugar, fat provide 31 percent and protein 15 percent. In 
comparison, in the LBP group 58 percent of total energy contributed by 
carbohydrates, 10 percent is provided by sugar, fat and protein contribute 26 and 16 
percent, respectively. These intake have resulted (in EBP group) 4 percent decrease 
in energy from complex carbohydrates, and 5 percent increase in the energy from 
sugars. Also 5 percent more energy from fat, and I percent less energy from protein. 
This composition of diet of study population suggest that diet of children with 
elevated blood pressure to yield more energy from fat rather than complex 
carbohydrate. According to Gopalan C et al (1996) energy from fat should not 
exceed 30% and the rest may derive from carbohydrates (60%) and protein (10-12%). 
The findings of this study are closed to the finding of Swedish (Persson, et al 
1984) and Finnish children (Rasanen, et al 1985) in these studies high energy intake 
from fat and low energy intake from carbohydrate has also been observed. In the 
Swedish investigation with children total energy from fat to the extent of 35-37 
percent, protein 14 percent, sugar 10 percent, and carbohydrates 41 percent. In the 
Finnish study reported energy provided from fats 38 percent, protein 14 percent, sugar 
10 percent and carbohydrate 48 percent. 
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Table 4.23 Percentage Contribution of Energy from Food Sources in LBP and 
EBP Groups. 
Groups 
LBP 
EBP 
Sources of Energy 
Carboliydrate 
58(10) 
54(15) 
Fat 
26 
31 
f%) 
Protein 
16 
15 
Figure in brackets indicate percent total energy provided from sugar. 
Carbohydrate 
The percentage supply of carbohydrate from various groups is given in Table 
4.24. In the LBP group cereals, pulses, and sugars supply most carbohydrate, the 
percentage contribution of the order 66, 18, and 6 respectively. In comparison with 
the EBP group the cereal and pulse supply less carbohydrate than in the LBP group. 
The percentage shortfall of the above items is 4 and 2 percent respectively. These 
sources are good source of complex carboh>drate. The shortfall from these foods 
shows less complex carbohydrate consumed by EBP children. 
On the other hand, supply of carbohydrate in the EBP group is more from milk 
and milk products, and sugars. The carbohydrate available from these sources is 8 
percent more than the LBP group. The quality of carbohydrate from these sources is 
known to constitute the simpler and less complex forms. 
It could be concluded that both quantitative and qualitative differences in 
carbohydrate were evident between the LBP and EBP group in the present study. The 
adolescentjf with elevated blood pressure (EBP group) had foods that provide less 
complex carbohydrate. Thus the type of carbohydrate (simpler verses complex) could 
be a factor for elevated blood pressure. 
152 
Table 4.24 Percentage Supply of Carbohydrate from Food Sources in LBP and 
EBP Groups. 
Food groups 
Cereal 
Pulse 
Milk and milk product 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Carbohydrate (%) 
LBP 
(n = 50) 
66 
18 
5 
4 
1 
6 
EBP 
(n = 50) 
62 
16 
9 
1 
2 
10 
Harlan. W R. et al (1983) showed a direct signiUcant association with the 
frequency of consumption of complex carbohydrates (p = < 0.05), and mean systolic 
blood pressure levels for females only. When the frequency of consumption of sugary 
foods was cross-classified with se.x, race, and BMI, there was a clear pattern of lower 
sugar consumption frequency being related to high systolic blood pressure. 
Protein 
The percentage supply of protein (Table 4.25) reveals cereals, pulsei and milk 
and milk products to be major source of protein supply for LBP and EBP groups. In 
these two groups, appro.ximately 86 percent and 80 percent protein respectively is 
supplied from the above mention sources. Whereas, approximately 12 percent and 16 
percent protein is supplied by meat and eggs. The vegetable A and fruits provide 
negligible amount of protein in both LBP and EBP groups. 
153 
Table 4.25 Percentage Supply of Protein from Groups in LBP and EBP Group. 
Food Groups 
Cereal 
Pulse 
Milk and milk product 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
Protein (%) 
LBP 
(n = 50) 
55 
18 
13 
12 
2 
EBP 
(n = 50) 
50 
14 
16 
16 
4 
Percentage of Protein provided from the animal sources that is from milk and 
milk product, and meat and eggs was 25 percent in LBP study population and 
corresponding value was 32 percent in EBP study population. Percentage of Protein 
supply from the vegetable sources that is from cereal, pulse, vegetables and vegetable 
B was 75 percent in LBP study population 68 percent in EBP study group. 
It could be concluded that through qualitative difference that EBP consume 
more protein from animal source than LBP whereas vegetable protein was more 
consumed by LBP study population than the EBP group. 
Fat 
Cream, butter, pure, hsdrogcnated fat, mustard oil and refmed oil was 
consumed by both the pressure group. Various sources of fat intake in both blood 
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pressure groups is discussed in the Table 4.26 and revealed that fat consumption of 
EBP study population was much more than the LBP study population from both 
endogenous and exogenous sources. P/S ratio from exogenous source (fat added in 
cooking) and endogenous source (available in the food) in two pressure 
groupspresented in table 4.26. Both saturated and unsaturated exogenous fats, added 
in large quantities in cooking was the primary cause of high consumption of fat 
observed in the EBP group. Highly significant difference in the intake of saturated fat 
(p<O.OOI) and significant difference (p<0.05) in the intake of unsaturated fat was 
noted. The fat supplied from (endogenous source) was not seen to be significant 
different between the two group under the study. The total P/S ratio of the EBP was 
1.50 verses 2.01 in the adolescence of LBP group. The study indicate highly 
significant difference in the intake of total and saturated fat (p<O.OOI) b> the EBP 
children. The amount of fat used much higher in this group. This appears to be an 
important causative factor for elevated pressure in the EBP group. 
Table 4.26 Fats: Total Quantity, Saturated and Unsaturated Fats, and P/S Ratio 
from the Exogenous and Endogenous Sources in the LBP and EBP groups 
Sources 
Exogenous 
Endogenous 
Total 
Total 
30.97 
(6.72) 
11.75 
(3.59) 
42.72 
(5.15) 
LBP(n 
Satu-
rated 
Fats 
4.64 
(4.74) 
9.55 
(6.54) 
14.19 
(5.64) 
=50) 
Unsat-
urated 
Fats 
26.33 
(8.7) 
2.20 
(0.64) 
28.53 
(13.59) 
P/S 
5.69 
0.23 
2.01 
Total 
51.98 
(11.69) 
19.94 
(5.06) 
71.92*** 
(8.37) 
EBP (n= 
Satu-
rated 
Fats 
11.68*** 
(9.20) 
16.80 
(9.40) 
28.48*** 
(9.30) 
50) 
Unsat-
urated 
Fats 
40.30* 
(14.19) 
2.69 
(0.73) 
42.99 
(7.81) 
P/S 
3.45 
0.16 
1.50 
[ igurcs in purcnthesis i;, slandurd dc\ iation 
*p<().()5 
••p<().001 
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Harlan, W R et 310983) showed no relationship to systolic or diastolic 
pressure in males or females with polyunsaturated fatty acid to saturated fatty acid 
ratio, which was constructed using the ratio of linoleic fatty acid to unsaturated fat 
reported in the 24-hour dietary recall (Data From the National Health Survey (Series 
II, No. 226). 
4,8.5 Minerals 
The mineral studied in two pressure group ware calcium, potassium, iron, 
sodium and magnesium in tables 4.22(combine) 4.22.1 (boys) and 4.22.2 (girls) and 
presented the mean minerals content of both groups. Only Calcium (table 4.22) and 
magnesium (table 4.22,2) showed significant difference between LBP verses EBP 
groups. 
Sodium 
Sodium content of EBP studv population was more then the LBP study 
population but the difference was not significant (table 4.22). Various sources of 
sodium intake in both blood pressure groups are discussed in the table 4.27. 
The EBP group of children consumes more salt from practically all sources 
mentioned in the table given. More salt was added in cooking, supplied by food stuff, 
and sprinkled as table salt. The highly significant ditTerence was observed in salt 
added in cooking (p<O.OOI) in two pressure groups. It may be mentioned that salt 
intake from miscellaneous foods, table salt and v\ater suppl\ is not included in the 
above mentioned figures. This v\as due to the practical difficulties in the estimation. If 
taken into account the present value for the total intake of salt (EBP group) would rise 
further. It was also concluded that 22 % EBP eat approximately daily salty snacks 
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such as kurkure. chips, fun flips, patties, sainosa etc whereas 8 % LBP consume these 
items daii>. Table salt was used b> 21% EBP group and 9% LBP group. 
He FJ, et al (2007) found that sodium intake also increases with age. A 
difference in salt intake of 1 g was associated with a 0.4 mm Hg rise in blood 
pressure A Clinical study by Cooper, et al (1980) on 73 black and white school 
children in Chicago detected significant (P = 0.045) relation of sodium to blood 
pressure. On the other hand Weiderman, et al 1986 study, carried out in children, 
relating sodium intake and blood pressure had not established a positive relationship. 
Table 4.27 Sources of Salt and Sodium Content in LBP and EBP Groups 
Sources 
Salt added in cooking(gm) 
Salt supplied by food(gm) 
Total sodium(mEq) 
Table salt (gm) 
LBP(n = 50) 
3.08(1.02) 
0.34(0.41) 
112.54(63.57) 
9% 
EBP(n = 50) 
5.04(1.33) 
0.42(0.25) 
129.99(70.36) 
21% 
Test of 
significance 
-8.24*** 
0.57 
-1.30 
Standard dt;\ iation ut mean on parenthesis 
*•* <p()001 
Harlan, W R. et al(1983)showed that use of the table salt shaker was inversely 
related to blood pressure and these trends were statistically significant (p < 0.05). For 
all males and females, there was no consistent relationship between combined sodium 
intake and systolic or diastolic pressures. 
From the above mentioned results Jlf^ hypothesis was accepted: Fat and sodium 
content of diet is more in EBP group than LBP group 
Magnesium 
Less intake of magnesium intake by EBP group was found to be significant at 
p< 0.05 in girls only. The lower intake of this mineral as seen in the table 4.22.2 was 
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mainly due to less magnesium supplied from the pulse (intake of this food decline in 
the EBP girls. Higher intake of milk, and egg did contribute to magnesium, but on the 
whole the consumption of magnesium by EBP was lower versus LBP children. 
Percentage supply of Magnesium from food groups in LBP and EBP adolescents are 
given in the table 4.28 shows that cereal and pulse are the major source of magnesium 
supply. 
Table 4.28 Percentage Supply of Magnesium from Food Groups in LBP and EBP 
Adolescents 
Food groups 
Cereal 
Pulse 
Milk and milk product 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
LBP (n = 50) 
60 
21 
5 
12 
2 
EBP(n = 50) 
58 
18 
4 
18 
2 
The lower intake of magnesium in the EBP group are in accordance with the 
report of McCarron et al (1982) who found intake of this cation lower in hypertensive 
adult subjects, as compared to normotensive subjects, suggesting thus a reduce 
consumptions of magnesium associated with an increase risk of hypertension. 
Whelton PK.. et al {1989). Witteman JCM.. et al (1989 ). Criqui MH., et al 
(1989). Staessen J., et al (1983). Cruchow HW., et al (1988) also found inverse 
relation between Blood pressure and magnesium. 
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Calcium 
More intake of calcium by EBP group was significant at p<0.05 (Table 4.20). 
The more intal^e of this mineral as seen in the table was mainly due to more calcium 
supplied from the cereal, pulse, milk and milk product, and meat and eggs ( increase 
in the intake of these foods) in the EBP children Percentage supply of calcium from 
food groups in LBP and EBP adolescents are given in the table 4.29 showed that 
cereal and milk and milk products are the major sources of calcium supply in both 
groups 
Table 4.29 Percentage Supply of Calcium from Food Group in LBP and EBP 
Adolescents. 
Food Groups 
Cereal 
Pulse 
Milk and milk product 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
LBP (n = 50) 
25 
04 
48 
02 
15 
06 
EBP (n = 50) 
24 
04 
54 
4 
10 
02 
In contrast Gillman MW., et al (1992) has observed significant lowering 
effect of Blood pressure by calcium supplements in adolescents and young adults but 
Yamamoto ME., et al (1995), review has found that the evidence of an effect of 
calcium on BP is not conclusive. 
No significant differences were seen in the intake of potassium and iron and 
therefore are not discussed. However on computing the various ratios of minerals. 
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differences were observed between the LBP and EBP groups. Table 4.30 revealed that 
the ratio in the EBP as related to LBP group lower values for sodium /potassium, 
sodium /calcium, sodium / magnesium. Such trend was also observed by several 
author Meneely et al 1976). Bulpitt, et a! (1981) and Erohoff. et al {1981). 
In contrast Harlan, W R. et al 198? observed in the study population, mean 
systolic blood pressure for those in the lowest Na/K ratio stratum was significantly 
lower than for those in the highest Na/K ratio stratum. 
Table 4.30 Calculated Mineral Ratios in the LBP and EBP Groups. 
Mineral ratio 
Na/K 
Na/Ca 
Na/Mg 
LBP 
(n = 50) 
0.24 
0.35 
0.34 
EBP 
(n = 50) 
0.16 
0.29 
0.33 
4.8.6 Vitamin 
Vitamin studied in the two pressure group was vitamin A (carotein ug), 
ascorbic acid (vitamin C), thiamine, riboflavin and niacin. Table 4.22 reveled mean 
intake of all vitamins was high in EBP study population than the LBP study 
population but highly significant difference was found (p<0.001) of two pressure 
group in riboflavin intake (table 22) and significant difference (p<0.05) in girls (table 
4.22.2). 
Riboflavin 
More intake of riboflavin by EBP group was highly significant at 
p<0.001 (combine boys and girls) and at p<0.05 level in girls was mainly due to more 
riboflavin supply from milk and milk products and meat and eggs. Higher intake of 
vegetable A by LBP group did not contribute to riboflavin, but on the whole the 
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consumption of riboflavin was more in EBP verses LBP children. No studies in the 
review are available on the role of riboflavin in blood pressure changes in children 
and adolescence. Percentage supply of riboflavin from food groups in LBP and EBP 
adolescents are given in the table 4.31. 
Table 4.31 Percentage Supply of Riboflavin from Food Groups in 
LBP and EBP Groups 
Food Groups 
Cereal 
Pulse 
Milk and milk product 
Meat and egg 
Vegetable A 
Vegetable B 
Fruits 
Fat 
Sugar 
LBP (n = 50) 
58 
18 
09 
06 
07 
02 
. . . 
EBP (n = 50) 
62 
12 
11 
08 
06 
01 
4.8.7 Fiber 
It was reveled from the tables 4.22, 4.22.1 and 4.22.2 that fiber content was 
more in EBP group diets than the LBP group diet but significant different was seen 
in combined group and girls at p<0.01 level. Although qualitative difference was also 
discussed in table 4.24 and revealed that complex carbohydrate was more consumed 
by LBP than EBP group and simple carbohydrate was more consumed by EBP than 
LBP group. 
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4.8.8 Water Intake 
More water was consumed by the EBP group as against the LBP children. 
About 3-6 glasses were taken by 45 percent EBP adolescents as compared to 25 
percent in LBP group. About 75 percent LBP children took less water (1-3) glass) as 
compared to 55 percent in EBP 
4.8.10 Adequacy of Diets 
The dietary adequacy of nutrient in both pressure groups was estimated by 
percentage of recommended dietary allowances (RDA) and is presented in table 4.32. 
As seen in the LBP combined group of boys and girls (table 4.32) nutrient in 
excess (% RDA) were fat, magnesium, thiamine and riboflavin and those inadequate 
were Calories, Protein, Calcium, Iron, Vitamin A, Ascorbic acid and Niacin. On the 
other hand in the EBP study population excess intake was observed in protein, fat, 
calcium, magnesium, vitamin A, ascorbic acid, thiamine and riboflavin and 
inadequate were calorie, iron and niacin. 
The diet of EBP girls and boys provide excess of protein, fat, calcium, 
magnesium, thiamine, vitamin A and C (vitamin A and C adequate in girls only) 
riboflavin and niacin (niacin was adequate in boys only). In the same group 
inadequacy of nutrients were observed in calories in both boys and girls. Vitamin A, 
vitamin C and iron were found deficient in only boy's diet and niacin was deficient in 
only girl's diets. 
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Level of adequacy of nutrients (% RDA) was shown in table 4.33. On further 
examination reveal both LBP and EBP diets to be inadequate ( < 20 to 10% RDA) in 
calories, protein, calcium, iron, vitamin A, ascorbic acid, and niacin. 
Table 4.32 Mean Nutrient Intake (One Day) of Girls and Boys as % RDA 
in LBP and EBP Groups 
Nutrients 
Calories(Kcal) 
Protein(gni) 
Fat(gni) 
Calcium(mg) 
Iron(mg) 
IVIagnesium(mg) 
Vitamin A(carotene 
ug) 
Ascorbic acid(mg) 
Thiamine(mg) 
Ribonavin(mg) 
Niacin(mg) 
LBP (n = 50) 
Girls 
(25) 
61.66 
96.51 
147.72 
85.72 
99.61 
108.60 
109.04 
123.28 
132.16 
119.63 
71.77 
Boys 
(25) 
58.40 
88.72 
107.27 
69.57 
50.50 
125.54 
63.16 
63,75 
128.87 
140.58 
85.05 
Overall 
(50) 
60.03 
92.61 
127.5 
77.64 
75.05 
117.07 
86.10 
93.51 
130.51 
130.10 
78.40 
EBP(n = 
Girls 
(25) 
82.97 
147.7 
182.16 
116.71 
100.60 
175.30 
129.74 
177.15 
154.64 
212.70 
74.80 
Boys 
(25) 
83.70 
142.14 
182.80 
139.19 
47.9 
147.56 
61.46 
73.86 
152.75 
192.69 
122.92 
50) 
Overall 
(50) 
83.34 
133.86 
182.40 
127.95 
74.28 
161.72 
142.10 
211.55 
153.69 
190.47 
98.86 
The EBP group diets were adequate (± 10 % RDA) in niacin only and e.\cess 
in protein, fat. calcium, magnesium, sodium, vitamin A, vitamin C, thiamine and 
riboflavin. In the LBP group diets were adequate in protein, and vitamin C. Nutrients 
were in excess were fat magnesium, thiamin and riboHavin. Of all 11 nutrients 
studied, the LBP group showed 2 nutrients adequate, 5 inadequate, and 4 in excess as 
compared to EBP group. I adequate. 2 inadequate and 8 in excess. 
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Table 4.33 Level of Adequacy of Nutrient (% RDA) in LBP and 
EBP Groups 
Nutrients 
Calories(KCal) 
Protein(gm) 
Fat(gm) 
Calciuiii(ing) 
Iron(mg) 
Magnesiuni(mg) 
Vitamine A(carotene ng) 
Ascorbic acid(ing) 
Thiamine(mg) 
Riboflavin(mg) 
Niacin(mg 
Adequate within ± 10% 
LBP (n = 
Girls 
(25) 
** 
A 
*** 
** 
* 
* 
* 
*** 
*** 
*** 
** 
RDA 
Boys 
(25) 
** 
** 
* 
** 
** 
*** 
** 
** 
*** 
*** 
** 
= 50) 
Overall 
(25) 
** 
* 
*** 
** 
** 
*** 
•k it 
* 
*** 
*** 
** 
EBP(n = 
Girls 
(25) 
** 
*** 
*** 
*** 
* 
*** 
•li-k-k 
*** 
*** 
•k** 
** 
Boys 
(25) 
** 
*** 
*** 
*** 
** 
*** 
** 
** 
*** 
*** 
*** 
50) 
Overall 
(25) 
** 
*** 
*** 
*** 
** 
*** 
•k-k-k 
*** 
*** 
*** 
* 
* • Inadequate < 20 to 10% RDA 
* • * Excess >10-20% RDA 
It could be said that nutrient imbalance as a result of excesses are present to a 
greater degree in the EBP group's diets, than in the diets of LBP group. This fact is 
also strengthened by findings given in the following pages. 
4.8.9 Anthropometric Measurements 
Physical dimension of the body are influenced by the genetic and 
environmental factors. The environmental influences, particularly nutrition is of 
greater importance. Selected body measurement gives information on malnutrition. In 
the investigation conducted weight and height measurement of the children were 
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taken, and body mass index calculated. The table 4.34 reveals value of all 
anthropometric measure were high in EBP study population than the LBP but highly 
(p<0.001) significant difference were found only for weight in EBP and LBP pressure 
group. The mean height of adolescence in the LBP group was close to the mean 
height of Indian children reported by ICMR (2000). In comparison, the mean weight 
of the EBP children was much higher than values reported in the above ICMR report. 
Table 4.34 Anthropometric Measurements of LBP and EBP Groups 
Variables 
Height(m) 
Weight(kg) 
BMI(kg/m2) 
SBP(mmHg) 
DBP(mmHg) 
LBP 
1.48(0.07) 
39.41(6.75) 
18.01(2.77) 
104.60(5.51) 
71.80(3.7) 
EBP 
1.50(0.07) 
50.78(7.15) 
19.58(4.1) 
126.78(7.07) 
86.40(5.89) 
Z 
1.10 
3.10*** 
1.3 
4 1*** 
4.3*** 
***p<0.00l 
Verma M., et al (1994) found that the prevalence of hypertension was 34 times 
in obese children as compared to non-obese and the correlation was statistically 
significant. Gupta and Ahmad et al (1990) have also reported that prevalence of 
sustained hypertension in obese children was 20 times more as compared to controls. 
Qing. et alf2000)study the BMI of children was positively related to S>stolic blood 
pressure and Diastolic blood pressure in both obese and nonobese groups. The 
magnitude of the BMI effect on BP in the nonobese group was appro.\imately twice 
that in the obese group. 
It is evident from this study that increases in basal metabolic index (BMI) 
predispose the adolescent individual to higher blood pressure and subsequently 
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hypertension. A similar finding was also reported by several other large population-
based studies including NHANES III (Munter, et al 2004) in which positive 
relationship between BMI and systolic blood pressure has been confirmed. 
Table 4.35 Percentage of Boy and Girls According to Basal Metabolic Index 
(BMI) Classification of Adolescence in LBP and EBP Groups 
Basal Metabolic 
Index (BMI) 
Classification 
Underweight 
Normal 
Overweight 
Obese 
LBP (n = 50) 
Boys(25) 
28 
68 
4 
0 
Girls(25) 
44 
48 
4 
4 
EBP (n= 50) 
Boys(25) 
4 
64 
28 
4 
Girls(25) 
40 
40 
8 
12 
Table 4.35 presented the percentage of boy and girls according basal 
metabolic index (BMI) classification given by ICMR (2000) of adolescence in LBP 
and EBP groups clearly indicated that 36 percent of adolescence in LBP group were 
underweight whereas in EBP 26 percent were overweight and obese. 
From the above mentioned results /F"" hypothesis was accepted; Elevated blood 
pressure (EBP) group are heavier, taller and had greater BMI than the group who 
have blood pressure below 25'^ percentile group (LBP). 
4.8.10 Clinical Examinations 
Nutritional deficiencies observed in the 8 percent LBP and 12 percent EBP. In 
LBP group, 8 percent have dull skin, 12 percent have discolored hair and 4 percent 
have beading of ribs and knocked knees, 4 percent have spongy gums. A pale color of 
mucous membrane on underside of the eyelid (conjectivital pallor) is suggestive of 
166 
iron deficiency that is anemia seen in 36 percent LBP study population. In EBP group 
anemia was present in 25 percent, 7 percent have dull skin, 10 percent have discolored 
hair and 4 percent have beading of ribs and knocked knees, 7 percent have spongy 
gums. Vitamin A deficiency manifest by conjunctive xerosis, corneal xerosis, bitot,s 
spots did not observed in any group. 
Collectively data on nutritional status suggested a poorer status among EBP 
verses LBP group. Intake of more fatty, salted food and decrease in complex 
carbohydrate could be important factor to cause imbalance in the diet of EBP group. 
In the existing study more fat calories than carbohydrate calories could be responsible 
for higher weight and BMI of EBP group. With the industrialization the nutritional 
habits profoundly changes and are detrimental to the child. Possibly such changes 
result in imbalance in nutrition which may trigger metabolic changes. Excess fat, 
sodium and magnesium observed in the study as a result of dietary shifts could cause 
metabolic changes that could mask the direct cause and effect relationship between 
blood pressure and these nutrients. The present study, association between sodium 
and blood pressure established in only EBP girls for systolic blood pressure. Current 
research is suggestive of a combined effect of nutrient rather than a single nutrient in 
the etiology of hypertension. Laragh, et ar(1983') suggest that excess intake of sodium 
may play an important by changing the activity of other ions like magnesium, calcium 
and potassium. Possibly, the mineral balance is more important in the etiology of 
elevated pressure in adolescents. Differences were observed in the mineral ratio's 
between the LBP and EBP adolescence. Lower Na/K. Na/Ca, and Na/Mg ratio were 
indicated in the EBP adolescence verses the LBP. Lower mineral ratios among the 
hypertensive have been reported earlier by Merieely, (1976) and Bulpitt et al (1981). 
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Hajjar, (2001) observed that Systolic blood pressure was positively associated 
with higher sodium, alcohol, and protein intakes (P<.05) and negatively associated 
with potassium intake (P = .003). Diastolic blood pressure was negatively associated 
with potassium (P<.001). A higher intake of calcium (P = .01) was associated with a 
lower rate of rise in systolic blood pressure with age. 
Nutrient and blood pressure seen in the study was a hypertensive effect of 
vitamin C and diastolic blood pressure in the EBP girls. The beneficial effect seen in 
these children may be due to the fact that vitamin C is necessary for collagen 
formation and is normal present in the vessel wall. Lack of vitamin C results in small 
petechial hemorrhages in the vessel walls, causing rapture and increase in capillary 
pressure. It helps to cement endothelial cell by forming collagen fibrils and in keeping 
the blood vessel wall in a healthy condition. 
Vitamin A show a positive association with diastolic blood pressure in EBP 
boys could be due to a common origin from food consumption of saturated fortified 
with vitamin A is one such example. Further studies on vitamin A and blood pressure 
are needed to confirm the role of this vitamin in elevated pressure in children. 
Association of total fat and saturated fat in the etiology of hypertension seen in 
the present study are accordance with the finding of researcher Morris, et al (1994) 
and Liu. et al (1993). Kelishadi. et al (2006) concluded that consumption of solid 
hydrogenated fat in children increased the risk of both systolic and diastolic 
h>pertension. Simons-Morton, et al (1997) found that monounsaturated fat was 
directly associated with DBP level and did not find any independent effects of 
saturated or polyunsaturated fat on either SBP or DBP. Morris, et al (1994) also 
concluded that increase carboh>drate by reducing total fat generally did not reduce 
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blood pressure. In contrast recently competed Omni heart feeding study documented 
that in the setting of a healthy diet similar to DASH diet, partial substitution of 
carbohydrate with protein (about half from the plant source) or lower saturated fat 
lower blood pressure. 
In the present study higher BMI were noted in the EBP adolescents. Study 
Sorof and colleagues (2004) of 5100 children aged 10-19 years also reported that the 
prevalence of high blood pressure was higher in children within the upper quintiles of 
BMI and that 38% of overweight children (BMI > 95th percentile) displayed high-
normal blood pressure for their height when initially screened. 
Findings thus suggest a possible role of diet on the health and body measure of 
the children. These adolescents may have elevated pressure due to intake of simpler 
carbohydrate versus complex, higher fat, salt and magnesium diet. Such as diet may 
supply nutrient in excess/inadequate amount and result in imbalance. That may trigger 
metabolic changes in the body, which in turn give raise the elevated blood pressure. It 
is difficult to understand the association of nutrient/or nutrients with blood pressure as 
may play an indirect role in the etiology of hypertension. Falkner, et al (2000) noted 
that dietary nutrients could contribute to the prevention of hypertension in urban 
adolescence at risk of hypertension when instituted at early ages. 
4.9 Medical History and Blood Pressure 
40 percent boys and 44 percent girls complain they have some form of 
common health problem, such as colds, headache, and eyesight problem in EBP group 
and corresponding value in LBP group 24 percent and 32 percent, in the EBP group, 
28 percent boys and 28 percent girls had allergy to any thing such as dust, egg. 
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medicine and in LBP group, only 12 percent boys and 16 percent girls had allergy, 
indicating that more EBP group were suffering from allergy of some forms. These 
finding showed that, more LBP group considered themselves as healthy th^i the EBP 
group. 
Evidence exists that hypertension tends to aggregate in families and the cause 
can be genetic, environmental or both, in the present study, elevated BP in children 
was significantly associated with family history of hypertension. 
In EBP group, 60 and 68 percent boys and girls respectively complained that 
their parents and blood relative also have high blood pressure and corresponding 
value for LBP group was 36 percent and 28 percent respectively show that more EBP 
group's parents was suffering from hypertension. 
A statistically significant correlation between hypertension in children and 
positive family history was noted in Verma M et al;n 994)study. Gupta and Ahmad et 
al;{199CI)|, Soudarssanane et ali&OO^have also made similar observations. Hansen et al; 
(1989jhave concluded that familial tendency to elevated BP is detectable relatively 
early in life. The reason for familial aggregation may be genetic or environmental or 
both. Similar pattern was seen for parental or any blood relative had high cholesterol 
as high blood pressure but maximum numbers of children were not sure about their 
parental cholesterol levels. 
4.10 Physical Activity and Blood Pressure 
The physical activity of LBP and EBP groups of one day was recorded. Efforts 
were made to examine significance difference in the various activity levels of the two 
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pressure groups. Association of physical activity and blood pressure were also studies. 
The findings on this aspect of the study are presented in this section. 
The mean and standard deviation of one day ph>sical activity (Hrs/day) and 
energy expenditure in LBP and EBP group were presented in table 4.36. Examination 
of table re\eals that to'al acti\it\ <^ core of I BP and FBP group wa<; 37 67 ± 4 4 and 
35.41± 6.05 respectively, difference was significant at p< 0.05 level. Children of LBP 
did more moderate activity than EBP children and highly significant difference at 
p<0.001 level was observed in the two pressure groups. However no significant 
difference was found in time spend in sleeping; very light activity, light and strenuous 
activity. Energy expenditure estimated was more in EBP group than LBP but 
difference was not significant at any level 
On the estimation of phvsical activity and energy expenditure in the two 
pressure groups b> the sex of the adolescents the following result emerged 
Table 4.36 Mean and Standard Deviation of One Day Physical Activity 
(Hrs/Day) and Energy Expenditure in LBP and EBP Groups 
Physical activity(hrs) 
sleep 
Very light 
Light 
Moderate 
Strenuous 
Total activity score 
Energy expenditure 
LBP (n = 50) 
821(1 22) 
M8(l 1) 
22 46(5 3) 
4 2(3 3) 
1 15(2 3) 
37 67(4 4) 
1966 88(424 65) 
EBP(n = 50) 
8.28(1 15) 
1 59(1 27) 
21 72(4 9) 
2 37(2 57) 
1 63(2 56) 
35 41(6 05) 
2008 05(338 76) 
Z 
0 60 
50 
080 
1 9*** 
0 60 
1 4* 
0 40 
Figures in parenthesis indicate standard de\ lation ol means 
*p<0 05 
• • • < 0 ( ) ( ) l 
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As observed in the table 4.36.1 for boy's total activity score was 37.33 ± 35.77 
in LBP group and 33.77 ± 6.06 in EBP group but no significant difference were seen. 
The EBP boys had lower activity score for very light, light, moderate and total 
activity indicate that LBP were more physically active than EBP, only in moderate 
activity significant difference (p<0.05) in were seen. Energy expenditure estimated 
was also more in LBP boys than EBP boys but difference was not significant at any 
level. Figure 4.18 shows mean of one day physical activity and revealed that LBP 
group had more moderate activity and total activity scores than EBP Group. 
Figure 4.18 Mean of One Day Physical Activity in LBP and EBP Groups 
(Combined) 
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Table 4.36.1 Mean and Standard Deviation of One Day Physical Activity 
(Hrs/Day) and Energy Expenditure of Boys in LBP and EBP Groups 
Physical activity 
Sleep 
Very light 
Light 
Moderate 
Strenuous 
Total activity score 
Energy expenditure 
LBP (n = 25) 
8.25(1.! 8) 
1.53(1.33) 
22.10(5.55) 
3.19(1.78) 
1.75(2.72) 
37.33(35.77) 
2072.00(524.18) 
EBP(n = 25) 
8.15(1.27) 
1.08(1.39) 
22.44(5.10) 
1.78(2.22) 
2.72(2.7) 
33.77(6.06) 
2058.28(411.70) 
Z 
0.56 
0.99 
0.81 
1.41* 
0.84 
0.72 
0.84 
Figures in parenthesis indicate standard deviation of means 
*p<0.05 
Table 4.36.2 Mean and Standard Deviation of One Day Physical Activity 
(Hrs/Day) and Energy Expenditure of Girls in LBP and EBP Groups 
Physical Activity 
Sleep 
Very light 
Light 
Moderate 
Strenuous 
Total activity score 
Energy expenditure 
LBP(n = 25) 
8.18(1.27) 
1.63(0.88) 
22.32(5.28) 
3.19(1.78) 
5.3(3.9) 
38.00(4.4) 
2072.00(524.18) 
EBP(n = 25) 
8.41(1.00) 
2.10(0.91) 
21.01(4.8) 
2.9(2.7) 
0.54(1.45) 
35.03(6.15) 
1957.82(244.03) 
Z 
0.56 
1.1 
0.56 
1.41* 
0.14 
1.2 
0.99 
Figures in parenthesis indicate standard deviation of means 
•p<0.05 
Table 4.36.2 showing mean and standard deviation of one day physical 
activity (Hrs/day) and energy expenditure ofgirls in LBP and EBP groups reveals that 
girl total activit) score v\as 38.00 t 4.4 of LBP and 35.03 ±6.15 of EBP. Score of 
light, moderate, strenuous, and total activity was more in LBP. but significant 
difference was observed only in moderate activity at p<0.05 level. Energy expetidihiit 
^ « ^ ^ 
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estimated was also more in LBP girls than EBP girls but difference was not 
significant at any level. Similarly in Savitha MR., et al (2007) study hypertensives 
spend less time in physical exercise than non hypertensive. 
The physical activity correlates of blood pressure seen in table 4.36.3 indicate 
an association of moderate activity and diastolic blood pressure (EBP group). The 
relation was significant at p<0.05 level. In the same group a negative association of 
strenuous activity and systolic blood pressure was seen to be significant. In LBP 
group no association was seen with any physical activity and systolic and diastolic 
blood pressure. Figure 4,19 showing that total activity score for LBP group are more 
than the EBP group. 
Figure 4.19 Mean One Day Physical Activity of EBP and LBP Groups in Both 
Boys and Girls. 
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The research conducted on physical activity and blood pressure suggests a 
positive relationship of moderate activity and energy expenditure on diastolic blood 
pressure and negative relation with strenuous activity on systolic blood pressure in 
EBP group. It seems that it is not only the total activity but the type of activity which 
need more attention in research. On examination of ph>sical activity correlation in 
two groups by the sex of the adolescents the following results emerged. 
The physical activity correlate of blood pressure seen in table 4.36.4 indicate a 
positive association of moderate activity and energy expenditure with diastolic blood 
pressure of boys in EBP group at p<0.05 level. In LBP group, there was no 
association between physical activity and blood pressure was found in boys. 
Among girls of EBP group, there was no association between physical activity 
and blood pressure was found. But finding in the LBP group shows direct association 
of strenuous activity with diastolic blood pressure and energy expenditure with 
systolic blood was seen and significant at (P<0.05) level. 
Table.4.36.3 Correlation CoefHcient of Blood Pressure of LBP and EBP Group in 
Adolescents (Combined) by Physical Activity 
Physical Activity 
Sleep 
Very light 
Light 
Moderate 
Strenuous 
Total activity score 
Energy expenditure 
LBP{n = 
DBP 
-0 08 
-0.00 
-0 06 
-0 11 
0 23 
-0 06 
-0.10 
50) 
SBP 
0 08 
-0 27 
0.11 
0 04 
0 18 
021 
0 18 
EBP(n = 50) 
DBP 
-0 03 
021 
001 
0 30* 
-0 21 
0 18 
0 29* 
SBP 
-0 16 
0.26 
0 18 
0 17 
-0 32* 
0 09 
0.08 
*p<0 05 
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A number of studies have emerged recently describing the influence of 
lifestyle interventions on various risk factors associated with high blood pressure in 
overweight and obese children and adolescence. The benefits of physical activity in 
the prevention and treatment of high blood pressure in adults have been very well 
described by Hagberg, et al (2000); Whelton, et al (2002). Some studies done on 
exercise training in adult and children pointed out that moderate intensity training to 
be useful in lowering the blood pressure (Hagberg, et al 1983). Paffenger, et al (1983). 
Less time spent in physical activity by the adolescents may have contributed to their 
higher BMl . Jenner DA, et al (1992) reported that the number of physical activity 
days per week was negatively correlated with diastolic blood pressure in girls while 
relationship vsith s>stolic blood pressure in girls and s>stolic and diastolic blood 
pressure in boys were non significant. But in the Thakor, et al (2004) study no trend 
was observed for systolic blood pressure in both sexes in various activity group of 
outdoor playing of children. 
Table 4.36.4 Correlation Coefficient of Blood Pressure of LBP and EBP Group in Bo>s 
and Girls by Physical Activity and Energy Expenditure. 
Physical activity 
Sleep 
Very light 
Light 
Moderate 
Strenuous 
Total activity score 
Energy expenditure 
LBP(( 
DBP 
Girls 
(25) 
0.00 
0 10 
-0 10 
-0.17 
0 48* 
-0 10 
0 33 
Boys 
(25) 
-0 17 
-0 07 
-0 02 
-0 16 
0 19 
-0 05 
-0.26 
n = 50 
SBP 
Girls 
(25) 
021 
-0.07 
-0 02 
0 04 
0 13 
0 09 
0.42* 
Boys 
(25) 
-0 01 
-0 39 
-0 22 
-0 01 
0 24 
0 30 
0 13 
EBP(n = 50) 
DBP 
Girls 
(25) 
-001 
-0 20 
-0.18 
-0.01 
0 17 
-0 14 
0.33 
Boys 
(25) 
-0 11 
-0 14 
0.21 
0.42* 
-0 09 
0 23 
041* 
SBP 
Girls 
(25) 
-0 30 
-0 10 
0 17 
-0 08 
-0 06 
0 09 
-0 02 
Boys 
(25) 
-0 36 
0 25 
0 34 
0 27 
-0 30 
0 16 
0 24 
Figures in parenthesis indicate number ol bo\s and girls 
•p<0 05 
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The observed results from table 4 36 proved thai the V'^ hypothesis was false It was 
found that total activity score and energy expenditure was more in EBP group than 
LBP group. 
4.11 Psychosocial Variable and Blood Pressure 
Both ph>sical and menial stresses alTect blood pressure while the physical 
stress prevents increase in blood pressure, and mental stress is a known risk factor for 
increase in blood pressure (Thakor. et al 2004). 
Currently some clues have been found linking ps>chosocial factors to 
cardiovascular disease. It indicates that the exaggerated responsiveness to 
environmental stimuli, such as stress and an\iet> could bring about abnormality in the 
neurogenic presser mechanism. Those in turn could play a crucial role in the etiology 
of essential hypertension. It is )et to be seen, whether mental stress elevates blood 
pressure parmantally. In the present study, a small effort in this direction has been 
made. Some stress variable in adolescence and anxiety level of two pressure groups 
(LBP and EBP) are investigated. These finding are presented below: 
E.xamination of table 4.37 reveals the total mean score of the EBP group is 
higher and highlv significant {p<0.01) indicating more stress in EBP group. The EBP 
group also distinguish from LBP group by higher score for variable namely, 
suppression al p<0.05 level. More stress score m EBP adolescents in other variables 
except quality of relationship but no significant difference was seen The total mean 
score of Sinah comprehensive an\iet> test in EBP group is also higher and significant 
at p<0.05 level. 
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Table 4.37 Stress Psychosocial Variables and Sinah Comprehensive Anxiety Test 
Score in the LBP and EBP Groups 
Psychosocial variable 
At home 
At school 
Quality of relation 
Confidence 
Suppression 
Perceived stress 
Perceive health 
Total score 
Sinah comprehensive 
Anxiety Test score 
LBP (n =50) 
3.36(2.22) 
1.96(1.00) 
6.86(1.38) 
1.96(1.29) 
1.4(1.0) 
1.8(1.00) 
1.42(0.81) 
13.78(3.2) 
47.08(9.84) 
EBP (n=50) 
4.58(237) 
2.68(0.89) 
2.44(1.2) 
2.06(1.1) 
1.9(0.79) 
2.04(0.78) 
1.4(0.85) 
16.66(3.28) 
53.32(10.66) 
Z 
1.2 
0.50 
1.1 
0.50 
1.4* 
0.60 
0.1 
1.8** 
1.4* 
Figures in parenthesis indicate standard deviation of means 
*p<0.05 
**p<0.01 
Figure 4.20 Mean of Different Psychosocial Variable in EBP and LBP Groups 
(Combined) 
Fhychosocial Variables 
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Figure 4.20 showing mean of different psychosocial variable in EBP and LBP 
group reveals those EBP groups have more score at all levels than LBP except quality 
of relationship. 
Examination of the table 4.37.1 reveals total stress score of the LBP boys is 
14.08 ± 2.8 and EBP boys 17.00 ± 2,78. The total mean score of the EBP group is 
higher and highly significant (p<0.05) indicating more stress in EBP. Boys (in the 
same group), exhibit a high mean total score for all variable, in relation to'the LBP 
group indicating more stress in EBP boys but did not show any significant difference 
in any of the variable studied. 
Table 4.37.1 Stress Psychosocial Variable and Sinah Comprehensive Anxiety 
Test Score of Boys in the LBP and EBP Groups 
Psychosocial Variable 
At home 
At school 
Quality of relation 
Confidence 
Suppression 
Perceived stress 
Perceive health 
Total score 
Sinah comprehensive 
Anxiety Test score 
LBP (n =25) 
3.76(2.1) 
1.80(1.10) 
1.88(1.59) 
2.0(0.95) 
1.4(1.0) 
1.84(1.06) 
1.40(0.86) 
14.08(2.8) 
44.88(9.3) 
EBP (n =25) 
5.08(1.8) 
2.24(0.77) 
2.40(1.2) 
1.88(1.0) 
1.92(0.95) 
2.08(0.81) 
1.40(0.95) 
17.00(2.78) 
53.96(13.10) 
Z 
0.84 
0.70 
0.84 
0.28 
0.84 
0.42 
0.14 
1.4* 
1.2 
Figures in parenthesis indicate standard deviation of means 
*p<0.05 
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The table 4.37.2 reveals that more stress score in EBP girls in all variable. 
Total psychosocial variable score was 13.48 ± 3.6 for LBP and 16.32 ± 3.70 for EBP 
girls and the value was found to be significant at p< 0.05 level, indicating more stress 
in EBP group. Girls did not show any significant difference in any of the variable 
studied. 
Table 4.37.2 Stress Psychosocial Variable and Sinah Comprehensive Anxiety 
Test Score of Girls in the LBP and EBP Groups 
Psychosocial variable 
At home 
At school 
Quality of relation 
Confidence 
Suppression 
Perceived stress 
Perceive health 
Total score 
Sinah comprehensive 
Anxiety Test score 
LBP (n = 25) 
2.96(2.26) 
2.12(0.86) 
1.04(1.17) 
1.92(1.57) 
1.40(1.0) 
1.80(0.95) 
1.44(0.76) 
13.48(3.6) 
49.28(10.03) 
EBP (n = 25) 
4.08(2.7) 
2.12(1.01) 
2.48(1.2) 
2.24(1.2) 
1.96(0.61) 
2.00 (0.76) 
1.44(0.76) 
16.32(3.70) 
52.68(7.73) 
Z 
0.89 
0.42 
0.99 
0.70 
1.13 
0.42 
0.00 
1.4* 
0.7 
Figures in parenthesis indicate standarc 
*p<0.05 
deviation of means 
Figure 4.21 showing mean of different psychosocial variables of EBP and 
LBP groups in both the gender reveals that in LBP group boys have more stress score, 
stress at home and Quality of relationship than LBP girls whereas EBP boys have 
more score for the stress at home than EBP "iris. 
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Figure 4.21 Mean of Different Psychosocial Variable of EBP and LBP 
Group in Both the Boys and Girls. 
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It could be inferred that children in the EBP group were under greater stress 
than the LBP group. Whether stress perceived by the EBP group is the cause of 
elevation is discussed below. The correlation coefficient of psychosocial factors and 
blood pressure are given in the table 4.37.3. 
There was no association between psychosocial factor and blood pressure in 
EBP group. However the in the LBP group, stress at school showed significant 
association (p<0.01) and confidence level (p<0.05) with systolic blood pressure. 
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On examination of psychosocial variable in the two groups by sex of 
adolescence the following result emerges. 
In LBP group (boys), there was no association between psychosocial factor 
and diastolic blood pressure. However highly significant difference (p<0.01) was seen 
between stress at school and systolic blood pressure. Among girls (same group) direct 
association between confidence and both systolic and diastolic blood pressure were 
seen and the perceived stress and total stress score were significantly correlated at 
p<0.01 level with diastolic blood pressure. 
In EBP group (boys), direct association with confidence level and systolic 
blood pressure at p<0.05 level was seen. However significant negative association 
(p<0.05) was found with the suppression and diastolic blood pressure. Among girls in 
the same group, no association between ps>chosocial factor and systolic blood 
pressure was seen and diastolic blood pressure was significantly negatively correlated 
with confidence (p<0.05), perceived stress and total stress score (p<0.01). Graham 
and Rutter (1985) have reported that boys welcome physical changes of adolescence, 
while girls do not. The boys during this period gain physique and strength and look 
forward to this period, while girls increase in proportion, with increase in deposition 
of adipose fissue, and feel less adequate, less confident, more anxious. 
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Table 4.37.3 Correlation Coefficient of Blood Pressure of LBP and EBP Group 
in Adolescents (Combined) by Psychosocial Variables 
Psychosocial Variables 
At home 
At school 
Quality of relation 
Confidence 
Suppression 
Perceived stress 
Perceive health 
Total score 
Sinah comprehensive 
Anxiety Test score 
LBP{n = 
DBF 
-0.10 
-0.08 
-0.10 
-0 23 
0.16 
-0.07 
0.14 
-0.27 
0.12 
50) 
SBP 
0.00 
0.47** 
-0.11 
-0.28* 
0.02 
0.11 
-0.19 
-0.02 
-0.03 
EBP{n = 50) 
DBP 
-0.24 
0.02 
0.16 
-0.15 
0.05 
0.12 
0.15 
0.02 
-0.12 
SBP 
0.14 
-0.03 
-0.07 
-0.09 
0.05 
-0 11 
0.08 
0.10 
0.01 
*p<0.05 
**p<O.OI 
Clausen, et al (1975) has reported adjustment in girls who mature at the 
average age to be more satisfactory, than girls maturing early or late. In the case of 
boys, early matures are more popular, more relaxed, more natured and generally more 
poised than late matures. Besides, in girls family and other relationship have been 
seen to be more intense and intimate, as compared to boys. Tension and jealousies are 
more characteristic of girls than boys (Coleman, et al 1974). However, the effect of 
earl> or maturing must be a function of specific cultural values and finding from 
western countries can only be generalizes with caution. On the other hand 
Soudarssanane, et al 2006 showed no effect of stress on blood pressure among 
adolescents. 
The analysis of the self report on stress in both pressure groups clearly shows 
a higher percentage of boys and girls m the EBP group indicating stress. The 
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percentage of boys an girls indicating stress in LBP and EBP group is given in the 
table 4.38 
Table 4.37.4 Correlation Coefficient of Blood Pressure and Psychosocial 
Variable of LBP and EBP Group in Boys and Girls 
Psychosocial 
Variables 
At home 
At school 
Quality of relation 
Confidence 
Suppression 
Perceived stress 
Perceive health 
Total score 
Sinah 
comprehensive 
Anxiety Test score 
Figures in parenth 
*p<0.05 
**p<0.01 
LBP( 
SBP 
Girls 
(25) 
0.03 
0.35 
0.10 
0.44* 
-0.11 
-.04 
0.05 
-0.15 
0.06 
esis give 
Boys 
(25) 
-0.01 
0.54** 
-0.11 
-0.10 
0.15 
0.23 
-0.37 
0.13 
-0.15 
number o 
n=50) 
DBP 
Girls 
(25) 
-0.14 
0.04 
0.16 
0.44* 
-0.13 
-0.53** 
-0.14 
-0.52** 
-0.03 
fboys anc 
Boys 
(25) 
-0.03 
-0.21 
-0.07 
0.05 
-0.20 
0.30 
0.37 
0.02 
0.23 
girls. 
EBP(n =50) 
SBP 
Girls 
(25) 
0.07 
-0.18 
0.04 
0.00 
-0.42 
0.15 
0.19 
-0.10 
-0.27 
Boys 
(25) 
0.03 
0.35 
-0.10 
0.44* 
-0.11 
-0.04 
0.05 
-0.15 
0.06 
OBP 
Girls 
(25) 
-0.14 
0.04 
-0.16 
-0.44* 
-0.13 
-0.53** 
-0.14 
-0.52** 
-0.03 
Boys 
(25) 
-0.07 
-0.18 
-0.04 
0.00 
-0.42* 
0.15 
0.11 
-0.10 
-0.27 
Table 4.38 Percentage of Boys and Girls Indicating Stress in LBP and 
EBP Groups 
Variables 
Stress 
LBP 
Girls 
(n = 25) 
37 
Boys 
(n = 25) 
40 
EBP 
Girls 
(n = 25) 
80 
Boys 
(n = 25) 
85 
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Type of stress reported in boys and girls in the two pressure groups is given in 
table 4.39. The number of children showing a specific type of stress is presented in 
table 4.40 
Table 4.39 Percentage of Boys and Girls Indicating Type of Stress in LBP and 
EBP Groups 
Type of Stress 
Fear of Failure 
Family Disturbance 
Other Factor 
Health Related 
LBP 
Girls 
(n = 25) 
25 
12 
-
-
Boys 
(n = 25) 
30 
5 
-
5 
EBP 
Girls 
(n = 25) 
25 
35 
10 
10 
Boys 
(n = 25) 
35 
15 
10 
5 
Table 4.40 Number of Boys and Girls Indicating Type of Stress in LBP and EBP 
Groups 
Type of stress 
L Fear to related to studies 
2.Family disturbance 
- Death of family member 
- Parental health 
- Singe parent 
- Step parent 
- Mother absence 
- Parental conflicts 
3. Other factor 
- Property litigation 
- Father beating 
- Future anxiety 
4. Health problem 
- Body image 
LBP(n = 50) 
Girls 
6 
1 
2 
-
-
-
-
-
-
-
Boys 
7 
1 
-
-
-
-
-
-
-
-
-
EBP( 
Girls 
6 
3 
5 
1 
1 
2 
4 
1 
2 
4 
1 = 50) 
Boys 
8 
2 
2 
1 
2 
2 
3 
2 
3 
4 
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Table 4.40 shows children in both pressure groups, expressed fear of studies. 
25 percent of the girls and 30 percent boys in the LBP group whereas, 25 percent of 
the girls, and 35 percent boys in the EBP group had fear of failure for studies. The 
reason for more boys expressing fear in the area of studies (EBP group) is their 
difficulties in academic underachievement. Boys had more examination anxiety 
because of failure in examination. Stress of studies in children is understandable, 
since a child today is judged by his or her academic performance rather than by other 
qualities. With the education demands increasing in a developing country the choice 
of career depends only on academic performance. With negligible opening in 
vocational education, there could be overwhelming strain on the children, who are 
low achievers; this could be a cause of elevated blood pressure in adolescence. 
Family disturbance is a cause of stress in adolescence. Relationships are 
relevant to human functioning at all ages, and serve a crucial role in the emotional 
balance. 12 percent of the girls in the LBP group expressed any family disturbance. 
However, 5 percent of boys reported disturbance due to poor parental health and 
conflicts. In the EBP group 35 percent girls and 15 percent boys mentioned family 
problem. These disturbance were due to cause like death of a family member, parental 
health problem, single parent, step parent, parental conflict and mothers absence from 
home. Thus, more children reported numerous causes of family disturbance in the 
EBP group than the LBP group. 
There is ample evidence in the literature coming out of developing countries, 
that separation of parent's remarriage, single parent, parental discord, poor health or 
any other disturbance t"amil> relationship play an important role in the genesis of 
different kind of disorder and stress in adolescence. 
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Other factor causing stress in the children were property litigations beating by 
parents and anxieties about the future. More children in the EBP group expressed 
these stresses. Only the EBP children had anxiety regarding the future, and these were 
to a large due to poor academic performance. 
Health related an\iet> were reported EBP and LBP groups. Only 5 percent 
boys in the LBP group had health related problem, in EBP group. Problem like 
headache, cold and cough, weak eyesight problem, anxiety about excess weight, 
pimples and ace problem that affect there body image were much more prevalent in 
girls than boys. 
The present investigation on ps\chosocial factors and blood pressure do 
distinguish the EBP group b\ significant higher values for total stress score, which is 
attributed to higher values for stress at school, confidence, suppression and perceived 
health. The distressful events reported by most EBP children were mainly, 
disturbance in the family and health related factors. Stress differences by sex were 
observed. 
Since work in children on this aspect is still in its infancy, further 
investigations are needed. Adolescence at some time or the other experience stress 
that comes from the difficulties of adjusting to the changing role and interaction with 
the environment. When there is a great stress, individual may be incapacitated by an 
excess of anxiety and lack of confidence, leading to poor coping ability, which may in 
turn give rise to elevated blood pressure. Little work has been done to examine the 
relationship of emotions and emotional behavioral factors to the development of 
hypertension in children. StarnerTM, et al(2004) anal>sis revealed significant positive 
relationships between anger expression with blood pressure, and a significant inverse 
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relationship between blood pressure and the control of anger for girls. No significant 
relationships between anger expression and blood pressure were noted for boys. 
Bryne, et al (1987) has stated that one hand the large bulk of evidences support 
psychological and behavior factors in development of CHD, and on other hand data 
from the other studies seem to be less conclusive. Therefore, the relationship between 
stress and CHD remain enigmatic. 
From the above mentioned results Vl"' hypothesis was accepted; EBP group have 
more stress and anxiety level than LBP group in both sexes. 
4.12 Combined Effect of Variable. Principal Component Approach 
From the result of the study undertaken, significance difference in some 
nutritional, psychosocial, physical activity and familial characteristics were observed 
between LBP and EBP groups. In spite of this, when the correlation coefficient of 
blood pressure with these variables was calculated, often no relationship with these 
characteristic was seen. This obviously meant that group of characters taken 
separately, did not explain the relationship with the variable and blood pressure. It is 
not easy to explain human phenomenon, because the mechanism operating are 
complex. It is possible that variations in blood pressure could be the result of the 
combined effect of the variables studied or in other words, multicoUinearity in the 
data might be effective the relationship of several variables on the blood pressure. 
In order to study the combined effect of several associated variables on the 
variation in blood pressure, a separate approach had to be adopted. The regression 
model was not an appropriate one to be chosen, as a linear relationship did not exist 
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between the dependent variable of blood pressure and independent variables studied. 
Hence, the principal component analysis approach was adopted. 
In the principal component analysis approach, the original variables are 
transformed to a set of new variables. The relationship between the new variables are 
obtain in a manner, such that they explain the maximum amount of variation present 
in the data, and are such , that they are orthogonal to each other. These are called 
principal components. Thus, the first principal component account for the largest 
variation in the data, the second principal component for the next largest amount of 
variation and so on. Generally the first four or five principal components, account for 
about 70 percent to 80 percent of variation in the data. 
One limitation of the above method is that the new set of variable or the 
'principal component' that are generated, are some linear functions of the original 
variable under the study. Further it is not possible to identify, which of the original 
variables get involve in a principal component however this method of analysis 
provide a powerfiil tool for explaining the variation present in the type of behavior 
and traits that have been selected. 
For using the principal component approach, variation was identified to see 
the effect of these on the systolic and diastolic blood pressure. This was done for LBP 
and EBP group of children. Regression analysis with diastolic blood pressure and 
systolic blood pressure as dependent variables, and principal component as 
independent variables was done. The amount of variations explain by the regression 
relationship was also studied. 
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In the first step seven variables of nutrient sub group were identified and 
principal component analysis was performed with these seven variables. They were 
total food, calories, saturated fat, magnesium, sodium, vitamin A and C. In the 
second step, variable were identified from the food groups, anthropometric, physical 
activity and psychosocial subgroup. Seventeen characteristics or variables were 
identified. These variables were cereal, pulse, green leafy vegetable, other vegetable, 
fruits, milk and milk product, meat and egg, saturated fat, sugar, total food, calcium, 
potassium ,body mass index, total physical activity score, energy expenditure, SCAT 
and psychosocial stress scores. All these were studied for EBP and LBP children, 
separately. Some of the results emerging fi-om the study are as follows: 
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IStep 
Regression analysis (principal component approach) of LBP and EBP group 
with respect to nutrition sub group. 
A. LBP and EBP Groups (SBP) 
(1) Percentage variation explained by first four principal components. 
LBP 39.83 18.08 14.28 12.11 
Sum=84.3l 
EBP 27.30 16.96 15.92 14.79 
Sum=74.98 
(2) multiple R^  
LBP R- = 0.19 
EBP R' = 0.22 
B. LBP and EBP Group (DBP) 
(3) Percentage variation explained by first four principal components. 
LBP 39.83 18.08 14.28 12.11 
Sum = 84.31 
EBP 
Sum = 
(4) 
LBP 
EBP 
27.30 
= 74.98 
multiple R^  
R'=0.49 
R^=0.18 
16.96 15.92 14.79 
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II Step 
Regression analysis (principal component approach) of LBP and EBP group 
with respect to Food, Anthropometric, Physical Activity, and Psychosocial Sub 
Groups. 
C. LBP and EBP Group (SBP) 
(5) Percentage variation explained by first four principal components. 
LBP 17.81 12.21 11.00 9.12 8.42 7.99 
Sum=66.57 
EBP 18.04 14.33 11.54 9.26 8.12 6.76 
Sum=68.09 
(6) multiple R^  
LBP R- = 0.30 
EBP R' = 0.22 
D. LBP and EBP Group (DBP) 
(7) Percentage variation explained by first four principal components. 
LBP 17.81 12.21 11.00 9.12 8.42 7.99 
Sum=66.57 
EBP 18.04 14.33 11.54 9.26 8.12 6.76 
Sum=68.09 
Multiple R^  
LBP R-=0.42 
EBP R'=0.46 
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Taking only the nutrient sub-group in the EBP group, it was possible to 
identify the first 4 principal components which account for the about 74.98 percent 
variation in systolic and diastolic blood pressure, in second step, second group of 
variable comprising of food groups, anthropometric, physical activity and 
psychosocial variable the first si.x principal component account for 68.09 percent 
variability in the systolic and diastolic blood pressure. 
The combine effect of these characteristic was also studied on systolic and 
diastolic blood pressure by the multiple regression approach for LBP and EBP groups. 
In the EBP group the R' value generally varied 22 percent for systolic blood pressure 
and 18 percent for diastolic blood pressure. In the LBP group the R^  value variation 
was 19 percent for systolic blood pressure and 49 percent for the diastolic blood 
pressure. 
The R' value was not found to be very high for obvious reasons of interaction 
of independent variable. It may not possible to give a straight forward liner 
relationship between these variable and blood pressure. 
The e.xamination of the data b\ this statistical approach suggests a 
multicollinearity in nutrient and blood pressure. A similar effect has been reported 
between diet and blood pressure by Reed, et al (1985). The data also indicate no 
straight forward linear relationship between other variable studied and blood pressure. 
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CASE STUDIES 
Case study 1: EBP (Boy) 
Manoj Sharma is 15 year old boy student of class VII of Gagan public 
school and living in nuclear unit and in two roomed flat and belongs to high 
income group. He was the eldest son of family having two younger sisters and 
one brother. Both the parents are college educated and father is businessman 
and mother is housewife occupied in routine household chores. 
It was found that height and weight recorded was higher than the mean 
height and weight of Indian children reported by ICMR. Information collected 
on food habits revealed he was non vegetarian. Wheat was taken as chapatti 
with seasonal vegetable and rice was taken with pulse preparation. He had 
more frequent, irregular eating habits and preference for fried food stuffs 
cream, butter, pure ghee and sugar. The mean intake of fat, protein, 
carbohydrate, calcium, sodium, vitamine A was higher than the recommended 
dietary allowances. The percentage supply of carbohydrate from cereal, pulse 
and sugar was higher, showed that less complex carbohydrate consumed. Thus 
the type of carbohydrate (simple versus complex) could be the factor for EBP. 
The percentage supply of protein from animal sources was 55 percent and 
plant protein was 45 percent. 
The physical activity pattern studied by the questionnaire method, 
showed that less time was spend in moderate and strenuous activities. Several 
indices of stress were also studied by questionnaire method. Higher stress 
scores and mean score of SCAT were observed. Anxiety about excess weight, 
pimples and ace were also reported by this child. The analysis of the self 
report on stress clearly showed that he expressed fear of studies. 
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Case study 2: EBP (Girl) 
Zeba is 16 year old girl student of class VIII of Iqra public school and 
living in nuclear unit and in two roomed house. She is the youngest daughter 
of family having two elder sisters and one brother and belong to middle 
income group. Both the parents are college educated and father is businessman 
and mother is housewife occupied in routine household chores. 
It was found that height and weight recorded was higher than the mean 
height and weight of Indian children reported by ICMR. Information collected 
on food habits revealed he was vegetarian. Wheat was taken as chapatti with 
seasonal vegetable and rice was taken with pulse preparation. She had 
Complex, more frequent, irregular eating habits and preference for fried food 
stuffs with high consumption of concentrated caloric foods such as cream, 
butter, pure ghee and sugar. The mean intake of all nutrients was higher than 
the recommended dietary allowances. The percentage supply of carbohydrate 
from cereal, pulse and sugar was higher, showed that less complex 
carbohydrate consumed. Thus the type of carbohydrate (simple versus 
complex) could be the factor for EBP. 
The physical activity pattern studied showed that she was less active. 
Almost all indices of stress indicate higher stress scores and mean score of 
Sinah comprehensive anxiety test were observed. Anxiety about excess 
weight, pimples and ace problem that affect his body image were also reported 
by this child. The analyses of the self report on stress clearly showed that she 
expressed fear of studies and have habit of over eating during stressful 
condition. 
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Case study 3: LBP (Girl) 
Robina is 12 year old girl student of class VI in Abdullah girl's high 
school and living in nuclear unit and in small house. She belongs to service 
class family with fixed monthly income. Her father is study upto senior 
secondary and mother is illiterate. Her father is lower division clerk in 
irrigation department of UP government and a mother is housewife occupied 
in routine household chores. 
It was found that mean height was higher but weight was lower than 
the mean height and weight of Indian children reported by ICMR. Information 
collected on food habits revealed she was non-vegetarian. Wheat was taken as 
chapatti with seasonal vegetable and rice was taken with pulse preparation. 
She used to skip meal specially breakfast due to lack of appetite and time. The 
mean intake of fat, protein, carbohydrate, calcium, sodium, vitamin A, 
thiamine, riboflavin, and ascorbic acid was higher than the recommended 
dietary allowances. The percentage supply of carbohydrate from cereal, pulse 
and vegetable A and B was higher, showed that complex carbohydrate 
consumed. The percentage supply of protein from animal sources was 25 
percent and plant protein was 75 percent. On clinical examination, pale colour 
of mucous membrane and underside of eyelid was suggestive of iron 
deficiency. 
The physical activity pattern studied by the questiormaire method, 
showed performed more light and moderate activities. The investigation on 
psychosocial factors revealed that, no the distressfial events reported by this 
girl. 
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Case study 4: LBP (Boy) 
Arif Husain is 13 year old boy student of class VI of City High School 
and living in joint family having family member more than 12. He is the eldest 
son of family having one younger sisters and one brother. Both the parents are 
graduate and father is service man and mother is housewife occupied in 
routine household chores. 
It was found that height and weight recorded was higher than the mean 
height and weight of Indian children reported by ICMR. Information collected 
on food habits revealed he was non vegetarian. Wheat was taken as chapatti 
with seasonal vegetable and rice was taken with pulse preparation. The mean 
intake of carbohydrate and calcium was higher than the recommended dietary 
allowances. The physical activity pattern studied by the questionnaire method 
showed that less time was spend in moderate and strenuous activities. Several 
indices of stress were also studied by questionnaire method. Less stress scores 
and mean score of Sinah comprehensive anxiety test were observed. The 
analysis of the self report on stress clearly showed that he had no stress. 
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Chapter 4 (A) 
Discussions 
The trend of increase m mean value of SBP and DBP with age m the present sample 
has been observed in both sexes In most of the cross sectional studies of blood pressure in 
various populations of the world, an mcrease of SBP and DBP with age has beoi reported The 
tendency of blood pressure nse with the age as observed m table 4 2 is also supported by the 
finding of Turkish study among 13-18 years of age (Ng,andu NH., et aJ 1992) The Bogalusa 
heart study age 5-14 (Voors AW , et ai 1976), Zambian school children of 7-16 years of age 
(Bachmann H , et al 1987), German study 4-18 years of age (Wilks RJ , et al 1999), UK study 
(Simmons D, et al 1986) only in SBP only in boys in the Jamaican study of age group 6-16 
years (Gillman MW , et al 1995) The finding that even within the short span of five years (12-
16 years) the mean blood pressure increase significantly is similar with the report of the other 
investigations in our country Anand NK , et al (1996), Verma M., et al (1995), Chahar CK , et 
al (1982), Soudarssanane MB , et al (2006) 
In the present study the finding that there was no significant statistical differences with 
respect to systolic blood pressure and diastolic blood pressure among boys and girls are 
consistent with the findmgs of Subhi MD , et al (2006) and of Zadik Z , et al 1987 In the age 
group 12-16 years, the values for SBP and DBP ranged fi^om 76 mm Hg to 140 mm Hg and 
from 60 mm Hg to 100 mm Hg respectively were also supported by the finding of Chadha SL , 
et al (1999) Slight lower blood pressure in giris than m boys were reported earlier by Gupta, et 
al (1979) and attributed this difference to small body size and stature as well as to the 
protective nature of hormones in the girls Nirmala, et al (1996) observed similar results in the 
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all age groups. Higher mean systolic blood pressure among boys and higjier diastolic blood 
pressure among girls were also observed by Simmons D., et al (1986) in the age group 13-18 
years. In contrast trends of girls to have either the same or slightly hi^er mean blood pressure 
levels at all ages than boys was reported by Ng'andu NH., et al (1992) and Oli K., et al 
(1994).On comparison of the existing data with studies from United States and Indian studies 
for systolic and diastolic blood pressure, the result showed that blood pressure of boys and girls 
of the existing study fell within tiie range of values reported by Indian studies. The values for 
the US adolescents were lower than the values rqx>rted by Indian studies. 
The finding that systolic and diastolic blood pressure of both gender appear to have 
positive correlation (p<0.01) with height is in accordance with the finding of Saha J., et al 
(2007), Laroia D., et al (1989), Gupta, et al (1990). In contrast Singh BK., et al (1994) and 
Agarwal VK., et al (1983) did not find significant correlation between blood pressure and 
height. 
The rise of blood pressure with a corresponding increase in weight confirms the 
relationship of weight and weight gain with increased blood pressure in adolescence and 
supported by the finding of several worker such as Holland FJ., et al 1993; Wilks RJ., et al 
1999; Bachmann H., et al 1987; Morrrison JA., et al 1980. Verma, et al (1995) found that the 
systolic and diastolic BP in both sexes showed a significant linear relationship with increasing 
body weight and height. Kanai H., et al (1990); Gupta AK., et al (1990) was also reported that 
obese children had significantly higher blood pressure than nonobese children. 
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The findings the present study revealed that systohc and diastohc blood pressure have 
positive correlation with weight, similar opinion is also expenenced by Saha, et al (2007) and 
Gupta et al (1990) Muscatine study (Lauer, et al 1985) showed positive linear correlation with 
systolic blood pressure m both genders (r = 0 61 male and 0 51 female) but no correlation was 
observed between weight and diastolic blood pressure m either genders In contrast Singh et al 
(1994) did not find any linear correlation between blood pressure and body weight (SBP r 
=0 30 (male) and 0 20 (female) and DBP r= 0 19 (male) and 0 33 (female) respectively) 
Systolic and diastolic blood pressure was found to be positively correlated with BMI, 
significant at 0 01 levels Similar association was also reported by Smaiko, et al 1999 and 
Hardy, et al 2004 only in systohc blood pressure among males Tun Sandor, et al 2008 also 
found highly significant correlations in both genders with weight and blood pressure Similar 
finding was also revealed by Saha, et al 2007, Soudarssanane, et al 2006, Voors, et al 1976 and 
1977 but on contrast Singji BM, et al 1994 did not find linear correlation between blood 
pressure and body mass index (BMI) 
Blood pressure is frequently elevated in obese childr^i as compared to lean subjects 
This IS possibly related to tfieir sedentaiy lifestyle, altered eating habits, increased fat content 
of diet and decreased physical activities Verma M, et al 1994 found that obesity was 
correlated with hypertension and showed that prevalence of hypertaision was much higher in 
obese children as compared to non-obese, (13 7% vs 0 4%) 
Examination of blood pressure distribution by parraital education and occupation 
revealed no definite trend of blood pressure by theses charactenstic But relationship with 
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father education showed shght higher level of blood pressure This phenomenon could be due 
to tiie fear and anxiety expressed by parents, regarding the academic pursuits of their children 
According to Kelishadi R, et al (2006) low education of the nwther was found to be 
lower the nsks for systohc hypertension, whereas the nsk of diastolic hypertension rose with 
living m an urban area, attending public school, having a housewife mother Miller and 
Shekelle, et al (1976) revealed that the education levels attain by parents has not been 
correlated with blood pressure level of their ofifepnng But an inverse traid was observed by 
Robert, et al (1977) in which blood pressure decreases with the increase of education level of 
head of the family The awareness of future insecunty m the developing world due to 
population pressure, acute competitiveness and lack of sufficient jobs, could be the cause of 
association of blood pressure and parental education Beside the socio economic disparity 
between the populations may be a contributing factor for the difference observed 
Collectively data on nutntionai status suggested a poorer status among EBP verses LBP 
group Intake of more fatty, salted food and decease in complex carbohydrate could be 
important factor to cause unbalance in the diet of EBP group In the existing study more fat 
calones than carbohydrate calones could be responsible for higher weight and BMI of EBP 
group With the mdustnalization the nutntionai habits profoundly changes and are detrimental 
to the child Possibly such changes result m imbalance in nutation which may tngger 
metabolic changes Excess fat, sodium and magnesium observed m the study as a result of 
dietary shifts could cause metabolic changes that could mask the direct cause and effect 
relationship between blood pressure and these nutnents The present study, association 
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between sodium and blood pressure was established in only EBP girls for systolic blood 
pressure Current research is suggestive of a combined effect of nutnent rather than a single 
nutrient in the etiology of hypertension Laragh, et al (1983) suggest that excess intake of 
sodium may play an important by changmg the activity of other ions like magnesium, calcium 
and potassium Possibly, the mineral balance is more important in the etiology of elevated 
pressure in adolescents Differences were observed m the mineral ratio's between the LBP and 
EBP adolescence Lower Na/K, Na/Ca, and Na/Mg ratio were mdicated in the EBP 
adolescence verses the LBP Lower mineral ratios among the hypertensive have been reported 
earlier by Meneely, 1976 and Bulpitt et al 1981 
A higher intake of calcium (P = 01) was associated with a lower rate of nse in systolic 
blood pressure with age The beneficial effect of vitamin C seen in these children may be due 
to the fact that vitamin C is necessary for collagen formation and is normally present in tiie 
vessel wall Lack of vitamin C results in small petechial hemorrhages m the vessel walls, 
causing rapture and increase in capillary pressure Vitamin C helps to cement endothelial ceil 
by forming collagen fibnis and in keeping the blood vessel wall in a healthy condition 
Vitamin A show a positive association with diastolic blood pressure in EBP boys could 
be due to a common ongin from food consumption of saturated fat fortified with vitamin A is 
one such example Further studies on vitamin A and blood pressure are needed to confirm the 
role of this vitamin m elevated pressure in children 
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Association of total fat and saturated fat in the etiology of hypertension seen in the 
present study are accordance with the finding of researcher Moms, et ai (1994) and Liu, et al 
(1993) Kelishadi, et al (2006) concluded that consumption of solid hydrogenated fat in 
children increased the nsk of both systolic and diastolic hypertension Simons-Morton, et al 
(1997) found that monounsaturated fat was directly associated with DBP level and did not find 
any independent effects of saturated or polyunsaturated fat on either SBP or DBP Moms, et al 
(1994) also concluded that increase carbohydrate by reducing total &t generally did not reduce 
blood pressure In contrast recently competed Omni heart feedmg study documented that in the 
setting of a healthy diet sinular to DASH diet, partial substitution of carbohydrate wjth protein 
(about half from the plant source) or lower saturated fat lower blood pressure 
In the present study hi^er BMI were noted in the EBP adolescents Study Sorof and 
colleagues (2004) of 5100 children aged 10-19 years also reported that the prevalence of high 
blood pressure was higher in children within the upper qumtiles of BMI and that 38% of 
overweight children (BMI > 95th percentile) displayed high-normal blood pressure for their 
height when initially screened 
Findings thus suggest a possible role of diet on the health and body measure of the 
children These adolescents may have elevated pressure due to intake of simpler carbohydrate 
versus complex, higher fat, salt and magnesium diet Such as diet may supply nutnent in 
excess/inadequate amount and result in imbalance That may trigger metabolic changes in the 
body, which in turn give raise to the elevated blood pressure Falkner, et al (2000) noted that 
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dietary nutrients could contribute to the prevention of hypertension in urban adolescence at 
risk of hypertension when instituted at early ages. 
A number of studies have emerged recently describing the ihfluence of lifestyle 
interventions on various risk factors associated with high blood pressure in overweight and 
obese children and adolescence. The benefits of physical activity in the prevention and 
treatment of high blood pressure in adults have been very well described by Hagberg, et al 
(2000); Whelton, et al (2002). Some studies done on exercise training in adult and children 
pointed out that moderate intensity training to be useful in lowering flie blood pressure 
(Hagberg, et al 1983). PafFenger, et al (1983). Less time spent in physical activity by the 
adolescents may have contributed to their higher BMI. Jenner DA, et al (1992) reported that 
the number of physical activity days per week was negatively correlated wilh diastolic blood 
pressure in giris while relationship with systolic blood pressure in girls and systolic and 
diastolic blood pressure in boys were non significant. But in the Thakor, et al (2004) study no 
trend was observed for systolic blood pressure in both sexes in various activity group of 
outdoor playing of children. 
Clausen, et al (1975) has reported adjustment in giris ^^^o mature at the average age to 
be more satisfactory, than giris maturing early or late. In the case of boys, early matures are 
more popular, more relaxed, more natured and generally more poised than late matures. 
Besides, in giris family and other relationship have been seen to be more intense and intimate, 
as compared to boys. Tension and jealousies are more characteristic of girls than boys 
(Coleman, et al 1974). However, the effect of early maturing must be a function of specific 
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cuituraJ values and finding from western countnes can only be generalizes with caution. On 
the other hand Soudarssanane, et al 2006 showed no effect of stress on blood pressure among 
adolescents. 
The data obtained in this study can provide more effective guidelines for the prevention 
of arterial hypertension and its consequences and non pharmacologic treatment of high blood 
pressure in adolescents. Recognition of blood pressure correlate serves to identify groups 
within a population who are at increase risk of blood pressure and also suggest intervention 
measure that might result in a reduction of blood pressure. 
CHAPTEE 5 
SUMMEEV AMD CONCLUSION 
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Chapter - 5 
Summary and Conclusion 
5.1 The Study 
In recent years much evidence has accumulated that primary hypertension in 
the young age group is much more prevalent than was previously conceived. Blood 
pressure during adolescence is an established predictor of adult blood pressure, which 
in turn increases mortality as a result of cardiovascular disease. Number of 
environmental and genetic factors associated with high blood pressure among 
adolescence. Thus the early detection of hypertension and its precipitation or 
aggravating factors is important so that complication of hypertension can be 
prevented. 
Keeping in view the seriousness of problem on one hand and lack of 
knowledge of determinant of blood pressure in adolescence on the other, the present 
study entitled "Blood Pressure Distribution among adolescent children, study of 
nutritional and associated factors'" carried out in Aligarh to determine the distribution 
pattern of blood pressure in adolescent children (12-16 years) and compare the dietary 
habits, nutritional intake, anthropometric measure, clinical deficiency symptoms in 
1^ l^ Jtblood pressure (LBP) and elevated blood pressure (EBP) groups and examine 
associations of food groups and nutrients intake with blood pressure. Physical activity 
and some psychosocial characteristics of the two pressure groups were also 
investigated to examine associations of these characteristic with blood pressure. 
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In an effort lo invesiigaie environmental and developmental factors that may 
be related to the distribution of blood pressure in children researcher conduct a survey 
in two phases. The study related to first objective was under taken among 701 
adolescents of 12 to 16 years of age (363 boys 338 girls), belonging to four senior 
secondary schools of Aligarh, a district town in the state of Uttar Pradesh in India. 
The first part of the study (Phase 1) yielded information on blood pressure 
distribution pattern. It also helped to ascertain the LBP and EBP groups for the 
second part of the stud> (Phase 2). In this phase subjects for investigation were 
selected from below 25"^  percentile for LBP ' . . , group and above 
95"^  percentile for the EBP (elevated blood pressure) group. In each pressure group 50 
adolescents (stratified by age and gender) were selected. Thus, the entire study was 
undertaken in two distinct phases. Phase I related to blood pressure distribution of the 
population and Phase 2 to some environmental and genetic characteristics studied. 
5.2 Study: Phase 1 
In the phase I study, blood pressure distributions were examined among 701 
urban adolescent (both boys and girls of 12-16 years of age) age, se.\ and other family 
information was gathered through validated questionnaire. Height and weight was 
also measured through standard procedure and techniques. The highlights of the 
Phase 1 are summarized as under: 
The families of children selected were mostly nuclear and predominantly 
Muslim, college educated and belong to business class. 
Prevalence for high diastolic blood pressure was 6.1 percent and 7.4 percent 
for boys and girls, respectively and for high systolic blood pressure; 
prevalence was 7.2 percent in boys and 8 percent in girls. 
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The mean systolic blood pressure and diastolic blood pressure increased with 
age, the diastolic blood pressure increases more than the systolic blood 
pressure. 
In boys, the blood pressure increases from a mean of 108.39 mm Hg to 118.36 
mm Hg in age range from 12-16 years, an average increase of 9.97 mm Hg. 
For girls, the rise was from 108.86 mm Hg to 117.98 mm Hg, an average 
increase of 9.12 mm Hg in the same age range. The rise seen in boys was 
more than the girls. 
A cross over of boy's blood pressure over girls was observed. The systolic 
blood pressure crossed at the age of 13.25 years and diastolic blood pressure 
crossed at age of 14.75 years. 
The distribution curve for systolic and diastolic blood pressure in boys and 
girls (fig 4.3 and 4.4) indicated the curve to be moderately positively skewed 
for systolic and diastolic blood pressure both for boys and girls. 
Increased trend in systolic and diastolic blood pressure was observed with 
height, weight, and BMI in both sexes. 
The mean systolic and diastolic blood pressure was higher in joint families 
than in nuclear family units. 
Parental education indicated nonlinear trend with blood pressure of 
adolescents. 
Adolescents belonging to families of skilled labourers had higher systolic and 
diastolic blood pressure. 
No association with size of family and blood pressure was found. 
Family income (per capita income per month) was not related to systolic and 
diastolic blood pressure in adolescents. 
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The observations of the study show an agreement with the universal 
phenomenon of linear increase in systolic and diastolic blood pressure with age. On 
examination of blood pressure values with other pediatric epidemiologic studies in 
India and the US some differences in the mean values were observed. As seen in 
Tables 4.7 and 4.8 also Figures 4.8 and 4.9. The mean systolic and diastolic blood 
pressure values were higher in the Indian children as compared to their western 
counterparts. The ditTerence due to racial factors, or some unknown factors. This 
observation indicates a future increase in the risk of CHD in the India. 
Examination of blood pressure distribution by parental education and 
occupation: no definite trend of blood pressure by theses characteristic is seen. But 
relationship with father education showed slight higher level of blood pressure with 
higher level education. This phenomenon seen could be due to the fear and anxiety 
expressed by parents, regarding the academic pursuits of their children. It is plausible 
that educated parents push their children constantly and too hard for attaining higher 
percentage of marks, irrespective of the child's interest and capabilities. These 
children are thus caught in a rat race, and probably become prey to elevated blood 
pressure. The systolic and diastolic blood pressure in joint families versus nuclear 
families was higher. It seems that in the modem context, the role of a joint family is 
diminishing. From the economic and functional point of view, probably the joint 
family today, is unable to extend the stability and security necessary for the support 
as it did earlier, in the traditional societies. Distribution of blood pressure by 
occupation revealed elevated blood pressure in the children of the skilled laboureres 
as compared to service class. The children whose parents are skilled laboureres may 
have to make greater mental adjustment to the ups and down of income, than a 
service class child who is ensured economic stability. 
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No link between familv size and blood pressure was seen. Similar finding 
were obtained with blood pressure and famil\ income. 
An increased trend in systolic and diastolic blood pressure was seen with an 
increase in size of all body measure of height, weight and basal metabolic index. This 
trend was in agreement with similar observation seen in other pediatric surveys done 
in other countries among adolesents. 
5.3 Study: Phase 2 
The phase 2 investigations related to the study of independent variables of (a) 
nutritional factors, (b) Medical histor\, (c) ph\sical activit>. (d) psychosocial factors 
on dependent variable of blood pressure in adolescent children selected from the i 
blood pressure (LBP) and elevated blood pressure (EBP) group. The findings of each 
of these characteristics studied and blood pressure are given below: 
5.3.1 Nutritional Factors 
Rice and wheat formed the staple diet of the study groups studied. Pulse, 
seasonal vegetables, fruits, milk and milk products, meats and eggs, sugar, and fats 
were consumed by both pressure groups. The difference exhibited by EBP group in 
relation the LBP group reveal that the EBP group had: 
Complex, more frequent and irregular eating habits. 
Preference for fried food stuffs with high consumption of concentrated caloric 
foods such as cream, butter, pure ghee and sugar. 
202 
- Dietary shift in food consumption: vegetable and fruit shows decreasing trend. 
Further cereals, pulse, vegetable B, milk and milk product, meats and eggs, fat 
and sugar and indicate increasing trends. 
Percentage calories contributed from fat was higher (31 percent in EBP versus 
26 percent in LBP). Greater fat intake of EBP group was highly significant 
(P<0.001). Consumption of unsaturated fats was higher than saturated fats. 
- Less complex carbohydrate was consumed by EBP group. 
Consume more protein from animal source than LBP whereas vegetable 
protein was more consumed by LBP study population than the EBP gi-oup. 
- Higher proportion of children (12 percent EBP versus 8 percent LBP group) 
suffered from nutritional deficiencies. Vitamin A deficiency symptoms were 
not exhibited in any groups. 
Higher anthropometric measure of height, \veight and BMI (quetelet index). 
The weight obtained was higher than the values reported for Indian children of 
similar age reported by ICMR. 
5.3.2 Physical Activity 
Comparison of physical activity data (EBP versus LBP) following result 
showed in the EBP children: 
- There were significant difference in total activity score between LBP and EBP 
groups (p<0.05). Low moderate activity was performed by the EBP versus 
LBP group and the value were highly significant (p<0.001). Non significant 
differences were obtained for sleep, very light and light work. 
- Sex differences in physical activity performed were seen. Lower value of EBP 
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sleep, very light, total activity and energy expenditure. Non significant finding 
were also obtain for higher values of light and strenuous work. 
- In girls, no significant differences were obtained in the total activity scores. 
Moderate activity was lower in EBP girls (p<0.05) but all other levels of 
physical activity indicate non significant results. 
Physical activity correlate of blood pressure indicate no association between 
physical activity and energy expenditure in the LBP group. However, in the 
EBP group moderate activity and energy expenditure have positive 
association with diastolic blood pressure. Oh the other hand strenuous activity 
inversely related to systolic blood pressure. 
5.3.3 Psychosocial Variables 
Several indices of stress were studied. These related to the stress at home, 
school, and quality of relationship, confidence, suppressed emotion, perceived stress 
and perceived health. Sinah comprehensive anxiety test were also applied to compare 
the anxiety level of both pressure groups. A self report of their stress were also 
studied in LBP and EBP children. The salient finding on this aspect of the study are 
given below: 
- Higher percentage (83 percent) of the EBP children reported stress as 
compared to 39 percent of the LBP group. 
Values for total stress were significant higher in the EBP group versus the 
LBP group. Difference observed were significant at p<0.01 level. Score for 
suppression and Sinah comprehensive anxiety test were also higher in the 
EBP group and significant at 0.05 levels. 
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Sex differences in the two pressure groups were observed for home stress. In 
both boys and girls. EBP group distinguished the LBP bv higher values for 
total stress score and difference was significant at p<0.05 level. 
Fear of studies was observed in more adolescent in EBP group. More boys 
expressed this fare than girls in both pressure groups. 
Stress due to family disturbances such as death of family member, single 
parent, poor health status of parents and other reason were seen in more EBP 
children. 
Boys perceived more self reported stress than girls. 
5.3.4 Hereditary Factor 
Examination of the family history indicated that higher percentage of EBP 
families to have a positive history of hypertension versus LBP families. The 
percentage was 64 and 32 percent respectively. 
5.4 Association of Variable Studied and Blood Pressure 
On examination of each of the environmental variable studied, namely 
nutrition, physical activity, psychosocial factor and blood pressure the following 
silent findings emerged: 
Sex difference in variable studied and blood pressure were observed.fn the 
LBP group (Boys) inverse relationship with intake of vegetable A and B and diastolic 
blood pressure were seen. No other food groups and nutrients association with 
systolic and diastolic blood pressure of boys and girls was noted in this group. 
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In the EBP (boy), negative relationship of vegetable A with diastolic blood 
pressure were observed. In the same group calcium, iron and vitamin A were directly 
related to diastolic blood pressure and only nutrient iron was related to systolic blood 
pressure. A negative relationship of total food intake and vegetable B with systolic 
blood pressure (girls) was observed. In girls (same group), sodium intake and systolic 
blood pressure indicated direct relationship whereas ascorbic acid and riboflavin had 
negative relationship with diastolic blood pressure. 
In the girls (LBP) group strenuous activity with diastolic blood pressure and 
energy expenditure with systolic blood pressure showed direct relationship. In boys 
1 
(EBP), a direct relationship of moderate activity and energy expenditure with 
diastolic blood pressure were observed, suggesting no beneficial effect of these on 
blood pressure. 
In the boys (LBP) group, variable of psychosocial factors and blood pressure, 
in boys showed stress in at school directly related to systolic blood pressure and no 
other association with any of the psychosocial variables and blood pressure was seen. 
The EBP group boys had a direct association of confidence with systolic blood 
pressure whereas inverse association with suppression and diastolic blood pressure 
were observed. 
For girls (LBP), a direct association with confidence and both systolic and 
diastolic blood pressure were seen. Further in girls (same group), an inverse relation 
of perceived stress and total stress with diastolic blood pressure were observed. In the 
girls (EBP), inverse relationship of perceived stress and total score with diastolic 
blood pressure were observed. 
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For one factor anaKsis. 17 characteristics trom nutrition. ph\sical activity, 
psNchosocial and hereditary factors and blood pressure were selected. The principal 
components of these characteristics in the LBP group showed the first six principal 
components to account for 66.57 percent variability in systolic and diastolic blood 
pressure. The combine effect of these characters studied on systolic and diastolic 
blood pressure by multiple regressions showed R' value, 30 percent for systolic 
blood pressure and 42 percent for diastolic blood pressure. 
In the EBP group, the combined variables accounted for 68.09 percent 
variability in diastolic blood pressure and systolic blood pressure b> the first six 
principal components. The R" value varied 22 percent for systolic blood pressure and 
46 percent for diastolic blood pressure. 
The R' values were not found to be very high because of multicollinearity. 
5.5 Strengths 
Strengths of our study include the representativeness of the samples 
for the Aligarh cit>. We had ample data to present analyses and results. 
Family history of hypertension and socioeconomic status, were 
available in this study; 
This information will contribute to a better understanding of blood 
pressure in childhood and aid further research. 
5.6 Limitations 
The accuracy of the estimation of nutrient content of foods consumed 
depends on the ICMR table and other values used. 
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Biochemical correlate could not be studied. 
No intensive foilou up case studies could be undertaken. 
5.7 Future Research Areas Suggested 
Further studies are needed to determine factors responsible for these 
differences. Based on the present investigation and knowledge gained during the 
study period, the following areas of research are suggested: 
Epidemiological studies in adolescent boys and girls on BP and 
environmental correlates from other parts of India. This would reaffirms 
the findings of the e.xisting study and identify other environmental factors 
related to BP in children. 
Studies on environmental factors and BP at the family level could add to 
the understanding of interaction of genetic and environmental factors. 
Multiple factor dietary intervention strategies. 
Balance studies on sodium, potassium, calcium and magnesium at the 
cellular and molecular level. 
Research on fluoride and hypertension. 
Role of sodium and magnesium in carbohydrate metobalism. 
Role of vitamins in cardiovascular physiology 
Biochemical correlates of BP 
Development of belter methodology for studies on psychosocial aspects. 
Investigation on suppression of emotions, anger and hostility and low self 
confidence with BP in boys and girls 
Studies on other factors such as birth weight, childhood growth, and early 
diet, including salt restriction in infancy and breastfeeding. 
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5.8 Proposed Measures for Prevention of Elevated BP in Children 
The study suggests the importance of healthy living styles in the young. 
Suitable programmes are suggested that would create awareness in young minds 
about the affects of the developmental process on the changing environmental and 
health aspects. This suggests public health remedial measures to address growing 
hypertension in the community through health education about lifestyle changes, 
dietary modification, and avoidance of urban stress through, for example, practice of 
yoga. Useful role of fish cooked in mustard oil. as a protective factor needs to be 
probed further in future longitudinal studies. Targeting intervention in adolescence 
may be a critical opportunity for preventing ethnic differences in BP in later life 
A more effective human resource would be developed for the future progress 
of the country. This could be done with both short and long term perspectives through 
school based programmes. 
Short Term Programme 
In the short term programme the following measure could be undertaken: 
Awareness of evaluated BP as a major risk for arterial disease. 
Diffusion of information on the known genetic and environmental risk factors 
in children. 
Importance of physical activity. Encouraging yoga, exercise and games for all 
children. 
Relation of good nutrition and health. Importance of maintaining normal 
weight. 
Behavioral expectations in children. 
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Assisting children lo cope with problems. 
Long Term Programme 
The long term programme should be aimed at control and prevention of 
evaluated pressures in children. This could be achieved firstly, by detecting such 
children and secondly, by modifying the environmental factors causative in 
evaluating BP. For this the following suggestions are proposed: 
Medical health checks (including BP measurement) of children in the school. 
These should be compulsor) and such a programme should be supported by 
the State Government. 
Monitoring and follow up of children with elevated pressures. 
Counseling services to be introduced in schools. These services could 
function in multiple areas. Firstly for identifying the high risk adolescents. 
Children to be tapped are those with a family history of hypertension those 
having family stress, poor academic achievers, overweight/obese children and 
those with a low fitness level. Such a multi-pronged approach in the long 
term would involve the following: 
Encouraging yoga, aerobic exercise and play in schools to improve the fitness 
level of children. 
Development of suitable health programmes for general public through mass 
media. 
Short term and long term programmes would thus to miminize the 
environmental factors associated with BP in adolescents. Implementation of the 
suggested measures would release the stress in children and build confidence in them. 
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Proper guidance could help the children to equip themselves with suitable skills, 
according to their own interest and capability. Modernization in eating, avoidance of 
overweight and obesity, regular sleep and moderate physical activity, reduction in 
stress and feeling of greater contentment and less frustration would act positively for 
correct behaviour in children. All these measures would help children to develop a 
healthy study of living so necessary for coping with the changing enviroimient of a 
developing world. Epidemiological and clinical evidence suggests that a judicious 
diet, regular physical activity and blood pressure monitoring must start in early 
childhood to minimize the impact of modifiable cardiovascular risk factors. To reduce 
the stress level of children, school should stop mentioning highest marks in the report 
card to avoid comparison. Continuous system of evaluations should be adopted to 
avoid examination pressure on children. 
Additionally, effective primary and secondary hypertension prevention 
programs aimed at children and adolescents that include prevention of overweight, 
weight loss, increased physical activity, and dietary modification need to be 
developed and implemented. Such interventions could have a profoundly positive 
impact on the prevalence of high blood pressure in adolescence. 
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ANNEXURE1 
GENERAL INFORMATION PERFORMA 
CODE NO 
DATE 
Name -
12 Age -
1 3 Class Section 
Name of School 
I 5 Gender - Male\ Female 
I 6 Address -
7 Religion Hindu \ Muslim \ Christian 
1.8 Type of the family - Joint \ Nuclear \ Extended 
19 Numberof family member 
1 10 Numbers of brothers-
I 11 Number of sisters 
1 12 Birth Order 
1 13 Father's Educations-
Illiterate\ literate\ Secondary \ Senior Secondary \ Graduation \ Post Graduation \ Professional 
235 
1.14 Mother's I diicaiioii-
Illiterate \ literate \ Sccoiidar\ \ Senior Secondar> \ Graduation \ Post Graduation \ 
Professional 
1.15 Familv Income:-
S.NO NAME OF EARNING 
MEMBER 
RELATION OCCUPATION INCOME 
1.16 Socio economic status:- LIG\MIG\HIG 
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ANNEXURE2 
ANTHROPOMETRIC AND BLOOD PRESSURE 
DATA PERFORMA 
2.1 Weights (Kg):-
2.2 Heights (meters):-
2.3 Body mass index - Kg/m" 
<18 18-25 25-30 > 30 
(Below normal) (Normal) (Above normal) (Obese) 
2.4 Blood pressure (mm Hg):-
First reading: .../ mm Hg 
Second reading: / mm Hg 
Third reading: / mm Hg 
Mean of these reading: / mm Hg 
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ANNEXURE3 
DIETARY ASSESSMENT PERFORMA 
Code No: 
Date: 
This is scientific data. It is important to record accurately and truthfully. Tick (V) 
your answer. 
3.1 What t\pe of diet you generall> take'' Vegetarian / Non Vegetarian 
3.2 What isyourdail\ meal partem'^  
a) 2 times per da> 
b) 3 times per day 
c) 4 times per day 
d) 5 times per day 
3.3 Do you skip meals? Yes \ No 
3.4 i f Yes, Which meal you skip generally? 
a) Breakfast 
b) Lunch 
c) Dinner 
3.5 Because of 
a) Lack of time 
b) Lack of appetite 
c) Dislike of food available 
d) Others 
3.5 Do you feel hungry? 
a) All the times 
b) Some of the times 
c) Never 
3.6 Do you eat? 
a) When ever you want to 
b) At meal times 
c) Whenever )ou have nothing to do 
238 
3.7 Do you drink water? 
a) 1-3 glasses per day 
b) 4-6 glasses per day 
c) 7 or above gleissess per day 
ANNEXURE 3.1 
3- DAYS DIETARY RECORD 
Instructions: 
a) Kindly record all meals and between snacks of next 3 -days. 
b) Do not change your diet during recording 
c) Record amount as accurate as possible. 
d) Do not forget to list soft drinks, snacks, pickles, etc. 
e) Sample record is given below. 
Sample record 
Meals Name of the Preparation Ingredients Amount(Gm Or House Hold 
Measure) 
Breakfa 
St 
Tiffin 
Tea (1 Cup) 
Paratha (2) 
Pickle 
Paratha (2) 
Bhindi 
Milk 
Sugar 
Atta 
Dalda Ghee 
Salt 
Salt 
100 
5 
60 
10 
Mango 
Salt 
Atta 
Dalda Ghee 
Bhindi 
Mustard Oil 
Onion 
5 
1 
60 
10 
Ikatori (100) 
5 
5 
1 
(Complete as given above for the whole day) 
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DAY-1 
Meals Name of the 
Preparation 
Ingredients Amount(Gm Or House 
Hold Measure) 
Breakfast 
Mid Day 
meal 
Lunch 
Tea time 
Dinner 
DAY-2 
Meals Name of the 
Preparation 
Ingredients Amount(Gm Or House 
Hold Measure) 
Brealcfast 
MiJ Day 
meal 
Lunch 
Tea time 
Dinner 
DAY-3 
Meals Name of the 
Preparation 
Ingredients Amount(Gm Or House 
Hold Measure) 
Breakfast 
Mid Day 
meal 
Lunch 
Tea time 
Dinner 
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ANNEXURE3.2 
List of eatables is given below put a tick mark (\) for 
those you like you dislike and you eat everyday, 
sometime, never 
S.No. 
A. 
1. 
2. 
3. 
4, 
5. 
6. 
7. 
8. 
9. 
10. 
I I . 
B. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
18. 
19. 
20 
Eatables 
Beverages 
Coffee* 
Tea 
Cold Coffee 
Drinking Chocolate 
Boumvita 
Horlicks 
Complan 
Fruit Juicnes 
Squach* 
Milk/Milk Shake 
Cold Drinks 
(Thumsup etc.) 
Snacks 
Dosa/ldii 
Bada 
Samosa 
Mathi 
Breadpakodas/rolls 
Tikki 
Pakodas 
Cutlets 
Pinni 
Malpuras 
Channa/Mattar 
Buns/Bread 
Bathuras/Kulchas/Puri 
Indian Sweets 
(Barfi, Gulab Jamun 
etc.) 
Salted 
Dal/Sevian/Chirwa 
Potato Chips 
Pop Com 
Cra.x 
Peanuts/Channa 
Chikki 
You 
like 
You 
dislike 
You eat 
Everyday Some time Never Remark 
*» 
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S.No. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
C. 
1. 
2. 
3. 
1. 
2. 
3. 
4. 
5. 
6. 
D. 
1. 
2. 
3. 
4. 
5. 
6. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
I I . 
12. 
1 You 
Latabies i ... 
1 like 
Biscuits* 
Hamburgers 
Pizza 
Patties 
Eclaire"s 
Cream rolls 
Noodles (Maggie) 
Chicken 
Any other 
Cereal/Dais 
Roti-Gehun 
Chawal 
Roti-
Makka/Comflakes 
Rajmah 
Urad Dal 
Channe-ki-Dal 
Moong Dal 
Masur Dal 
Arhar Dal 
Any Other 
Vegetables/Fruits 
Palak/Methi 
Cholai Sag/Bathua 
Sag 
Hara Dhania/Pudina 
Arvi-Ka-Sag 
Mooli-Ka-Sag 
Band Gobee 
Alu 
Shalgam/Muli 
Gajar 
Arvi 
Shakar Khandi 
Pyz/Lehsan 
Baigan 
Makhan Sem )Broad 
beans) 
Fraash bean 
Mattar 
Bhindi 
Simla Mirch 
You 
dislike 
You eat 
Everyday Some time Never 
Remark 
'. 
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, Eatables 
S.No. 
13. 
14. 
15. 
16. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
E. 
1. 
2. 
3. 
4. 
5. 
F. 
1. 
2. 
3. 
4. 
G. 
1. 
2. 
3. 
H. 
1. 
Khira 
Phulgobi 
Lowki/Tinda/Turai 
Karela 
Any Other 
Sev 
Kela 
Aarhoo (Peaches) 
Khoomani (apricot) 
Alu-Bokhara (Plums) 
Aam 
Nimbu 
Miisammi/Santra 
Tarbuj/Kharbooja 
Angoor 
Ainrud 
Litchi 
Fruit Chaat 
Kishmish 
Amla 
Anar 
Any Other 
Milk /Mi lk Products 
Doodh 
Dahi 
Paneer 
Ice Cream/Kulf i 
Custard 
Any Other 
Fat 
Malai 
Makhan 
Asli Ghee 
Any Other 
Flesh Foods 
Anda (eggs) 
Murga (Chicken) 
Gosht (Goat meat) 
Any Other 
Sugar 
Chinni (Sugar) 
You 
like 
- — 
You 
dislike 
You eat 
Everyday Some time 
- -- • - ^ 
Never 
Remark 
- -
243 
S.No. 
2. 
3. 
I. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
J. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
K. 
Eatables 
Shakkar 
Gud 
Any Other 
Miscellaneous 
Chocolates 
Sweets 
Toffees 
Chewing gum 
Aam papad 
Amchur 
Imli 
Pan/Pan Masala 
Papad 
Badam 
Akhrot 
Chilgoza 
Any Other 
Preserves 
Chutnev 
Pickles 
Tomato Sauce 
Sova Sauce 
Murabba 
Jam 
Canned foods 
Any Other 
Tonics 
Tonics and Vit. Pills 
^ ou 
like , 
\ o u 
dislike 
— — 
You eat 
Ever>'day Some time 
* 
Never 
Remark 
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ANNEXURE4 
CLINICAL EXAMINATION PERFORMA 
Code No: 
Date: 
1) General Appearances 
2) Growth 
3) Skin 
4) Hair 
5) Eyes 
a) 
b) 
c) 
a) 
b) 
a) 
b) 
c) 
Obese 
Normal 
asthenic 
Normal 
Retarded 
Healthy 
Dull 
Scaly 
a) Healthy 
b) 
c) 
a) 
Discolored 
Easily plucked 
Healthy 
b) Conjunctival Xerosis 
c) Corneal Xerosis 
d) Bitot's spots 
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6) Lips 
7) Tongue 
8) Teeth 
9) Gums 
10) Nails 
e) Pale conjunctiva 
a) Health\ 
b) Angular stomatitis 
c) Cheilosis 
a) Moist 
b) Pink 
c) Atrophy 
d) Glossities 
a) Health) 
b) Caries 
c) Mottled enameled 
a) Health 
b) Pink and clean 
c) Spongy and bleeding 
d) pale 
a) Healthy 
b) Pink, smooth and shinning 
c) Flat 
d) Clubbing 
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11) Musculo- skeletal system 
12) Pallor 
d) Clubbing 
a) Healthy 
b) Beading ribs 
c) Knocked knee and bow lej 
d) Pigeon chest 
a) Mild 
b) Moderate 
c) Severe 
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ANNEXURE 5 
MEDICAL HISTORY PERFORMA 
Code no: 
Date: 
5.1 Do you have any health problem? Yes \ No 
If yes, please specify. 
5.2 Are you allergic to any Thing or any Medicine? Yes \ No 
If yes, please specify. 
5.3 Are you taking any medicine? Yes \ No 
If yes, please specify. 
5.4 Have your parents and any blood relatives have high blood pressure? 
Yes \ no \ not sure 
5.5 Have your parents and any blood relative have Diabetes or Heart disease or 
Cancer? Yes \ No \ Not Sure 
5.6 Have you check your blood pressure before? Yes / No 
5.7 Do you ever smoke cigarettes? Yes / No 
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ANNEXURE 6 
PHYSICAL ACTIVITY PROFORMA 
Code : 
Da> : 
Date : 
Instructions: 
1. Start the day at midnight (12:00) and continue upto the following midnight (24 Hours) 
2. Live a norm norma! routine life as you do everyday: eat. drink, sleep, work, get angry as you 
norms do. 
3. Shaving, bathing, face washing, going to bathroom, taking clothes, putting them on all parts 
of dressing and undressing may be called "Dressing". 
"^  4. Mention walking on plain/road/climb/downhill. 
5. See sample recording below: 
Sample Record 
Time Started 
AM/PM 
12:00 
5:30 
6:30 
7:30 
7:45 
8:30 
8:35 
8:55 
9:00 
9:20 
12:00 
12:10 
Time Stopped 
AM/PM 
5:30 
6:30 
7:30 
7:45 
8:30 
8:35 
8:55 
9:00 
9:15 
12:00 
12:10 
12:40 
What I did 
Sleep 
Reading while lying 
Dressing 
Ate breakfast, listened to radio 
Walked on plain road 
Standing in sun 
Standing talking to friends 
Walking in corridor 
Standing for prayers 
Reading and Writing in Class 
Eating 
Play (Cricket) 
VI. L.M.S 
(leave blank) 
Duration 
(Hours) 
5.30 
1.00 
1.00 
0.15 
0.45 
0.05 
0.20 
0.05 
0.15 
2.40 
0.10 
0.30 
_^v 
Physical Activity Proforma 
Code : .... 
Day/Date 
Time Started Time Stopped What I did VL. L. M. S 
(leave blank) 
Duration (hours) 
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Following lb a list ot activities that >ou might do (include those mentioned but do 
mark (V) the ones >ou do daily, sometimes & never 
by you) tick 
Sr. NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
Things 
Football 
Cricket 
Badminton 
Hockey 
Tennis 
Skipping 
Pull up exercise 
Roller Skating 
Ice skating 
Any other 
Listening radio 
Watching TV 
Seeing 
Any other 
Playing at instruments 
Dancing 
Singing 
Knitting 
Reading /comics 
Talking on phone 
Shopping 
Gardening 
Cooking 
Washing clothes 
Carrying load 
Sweeping dusting 
Going for walk 
Sleeping 
Doing 
Prayers 
TV Games 
Any Other 
I do Everyday Sometimes Never 
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Summary Sheet for Acti\it> 
Code 
T>pe of Activiu Sleep 
Day 1 
Hours activitN 
(Iday) 
Total 1 day x 
factor 
Calories 
Type of Activity 
X Cals/hr 
Very Light 
VL 
Light 
L 
Moderate 
M 
Strenuous 
S 
Total 
Score 
Total 
Calories 
Type of activity Hrs/day 
1 
2 
3 
4 
5 
6 
7 
Sleep 
Study 
Dressing 
Eating 
Watching TV 
Walking 
Play 
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ANNEXURE 7 
PSYCHOSOCIAL PERFORMA 
Code 
Day . 
Date . 
Kindly respond freely to the statements given below. Strict confidentiality will be maintained. 
Indicate true (T) or False (F) against each statement. 
1. AT HOME 
1. I shoulder a great deal of family responsibilit\-sometimes more than I can take. 
2. My parents are disappointed u iih m> marks at school. 
3. Most of my needs are fulfilled by my parents (reverse score) 
4. I feel my parents are too strict with me. 
5. My parents often quarrel with each other. 
6. I am always compared with other children and feel small. 
7. Sometimes I think my parents expect too much from me. 
8. My parents are concerned about me and are affectionate towards me (reverse score). 
9. I net easily upset or angry when things do not go right at home. 
2. AT SCHOOL (Reserve Score) 
1. I never get discouraged in school. 
2. I rarely absent my self from school. 
3. I go to school because it is fun. 
4. I get a good grade in school. 
3. QUALITY OF RELATIONSHIPS 
1. My parents help me uhen I am in trouble. 
2. I talk to my parents freely. 
3. I enjoy being with my parents. 
4. My teacher makes me feel accepted. 
5. My teacher helps me when I need it. 
6. I enjoy the company of my classmates. 
4. CONFIDENCE (Reserve Score) 
1 can cope with most of my problems. 
It is easy for me to make up my mind. 
I know every one likes me. 
i am not confused about relationships. 
I enjoy competition in class and in games. 
SUPPRESSED EMOTION 
1. When I have problems I do not show my feelings. 
2. People can often tell when I feel angry. (Reverse Score). 
3. I don't tell anybody if I am upset. 
4. 1 feel like smashing things, sometimes. 
is 3 
6. PERCEIVED STRESS 
1. I feel have more problems than others. 
2. No one else has my kind of problems. 
3. I pull up all my strength to face a problem (reverse score). 
4. I feel helpless mostlv. 
7. PERCEIVED HEALTH 
1. I have a strong and healthy (reverse score) 
2. 1 am physically and mentally very active (reverse score). 
3. I find it difficult to adjust socially. 
4. 1 sometimes have uncontrollable fears. 
8. DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS. 
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ANNEXURE8 
Sinha's comprehensive anxiety test 
Kindly give the following informations: 
Name 
Age 
Sex 
School 
Instructions 
Some questions are given in the next pages and they are concerned with your behavior and 
temperament. Against each question two alternative response are provided in yes or no form the cell. 
You have to read each question and put your views by making a cross (x) on either ceil below yes or no 
response. 
Please reply all the question without hesitations your response will be kept confidential. 
Although there is no time limit, still be quick on your work. 
Scoring Table 
Pages 
Raw score 
2 3 4 Total 
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1. Do you feel that you are punished without any crime? 
2. Do you lose the balance of your mind even under ordinary pressure of circumstances? 
3. Do you generaiix ha\e unsteady mind? 
4. Do you generally stutter while talking to strangers? 
5. Do you sometime feel that your life is unless? 
6. Do you weep very easily? 
7. Do you generally have the conflicts of sin and righteousness in your mind? 
8. Do you get very much excited of the just remembrance of the bitter experiences of your life? 
9. Do you generally feel that would lose your presence mind? 
10. Do you feel so scared that your tongue gets dried up? 
11. Do you think yourself to be the sinner without any reason? 
12. Do you constantly have the strain in your nervous system? 
13. Do you occasionally have fear while going out that you may miss your train? 
14. Do you feel the lack of sleep? 
15. Do you always get yourself busy in some work or other just to forget your problems? 
16. Do you want to run away to some distant place having got tired of your problems? 
17. Do you generally commit such errors, which are difficult to correct? 
18. Do you think that you have committed certain error because of which you are very restless? 
19. Are you afraid of going to high places? 
20. Do you generally feels physical weakness? 
21. Do you generally think that life will remain sad? 
22. Do you shad tears at the time of your troubles by the little sympathy of others? 
23. Do you generally feel that you are helpless? 
24. Do you generally get last in yourself? 
25. Do you generally work under the condition of strain? 
26. Do you generally remain in anxiety? 
27. Do you generally have mental tensions? 
28. Do }ou genera!!} feel suffocation because of fear*^  
29. Do you become very sad by the contradiction of your own statement? 
30. Do you feel that your life is dark? 
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31. Do you have the fear of being unsuccessful even after through preparations? 
32. Do you generally feel so that you are going to lose ever> thing? 
33. Do you get very much confused under such conditions in which you have earlier encountered 
great loss? 
34. Do think that life is full of despair? 
35. Do you get very much confused when you see some body in fainting or senselessness? 
36. Are you generally restless because of some troubles? 
37. Do you generally think over the past events? 
38. Do you become restless by the erroneous presumptions of other about you? 
39. Do you feel physically tired? 
40. Do you feel that even small think become problems for you? 
41. Do you generally have the fears of being caught by epidemic disease? 
42. Do you generally do such works, which makes you, repented very much? 
43. Do you become afraid of even by the imagination of failure? 
44. Are you very often-restless even by useless talks? 
45. Do imaginary evils generally disturb you? 
46. Do you generally have complaints of constipation? 
47. Do you feel that your fortune dose not favor you? 
48. Do you generally get involved in such matters, which makes you to forget your self? 
49. Are you unpleasing by nature? 
50. Do you generally feels difficulty in making decisions? 
51. Do you get touched even by short time waiting? 
52. Do you generally have the fear that your life may not be doomed because of conspiracy of 
others? 
53. Do you generally have the fear of some thing or other? 
54. Do you think yourself to be more unfortunate than others 
55. Do you feel that others that others generally misunderstand you ? 
56. Do } ou generall}' get so restless that it is difficult for you to sit in one place'^ 
57. Do you generally feel yourself in inferiors because of yours own failures? 
58. Do you generally have the feeling of loss rather than gains? 
59. Do you lose the presence of your mind even by ordinary bad events? 
60. Do you have the feeling of excitation in every work? 
-:•/ 
61. Do you generally get so much of troubles in any work that you have to leave it uncompleted ' 
62. Are there such things, the recollections of which make you extremely exited? 
63. Do you generally have the feeling of heaviness in you head ? 
64. Do you feel that people taunt on your talks? 
65. Do you get annoyed even by ordinary' opposition? 
66. Do you think that death might have been some how better? 
67. Do you generally forget even the recent talks? 
68. Do you constantly have the fear of your defeat? 
69. Do you generally get restless and exited? 
70. Do you generally get loss in day dreaming? 
71. Do you generally get angry with yourself? 
72. Do you generally have the feeling of heart failure? 
73. Are you generally afraid to seeing a crowd? 
74. Do you have difficulty in concentrating at a certain object? 
75. Do you have the possibilities of committing errors even after done it with full care? 
76. Do you ever have the feeling that you lack in sex potency? 
77. Do you have conflicting thoughts? 
78. Do you get exited very quickly? 
79. Do you generally have the anxiety of you own failure? 
80. Does ordinary criticism of yourself make you restless? 
81. Do you generally have the feeling of urination or latrine when you have to undertake some 
important work? 
82. Do you some time get angry or become pleased with others generally without any reason? 
83. Are you generally in high tension when your work is not completed? 
84. Are you generally sad because of unknown reasons? 
85. Do you have anxiety on account of sex matters? 
86. Do you feel restless? 
87. Do you have more anxiety than others do? 
88. Do you have such thoughts in your mind, which you do not like? 
89. Do you have difficult) in respiiation'^ 
90. Do get disturbed even by the imaginary sadness? 
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ANNEXURE 9 
THE GRADING OF PARENTAL OCCUPATION AND 
EDUCATION LEVELS 
Father's Educational Qualification: 
1. illiterate 
2. Literate 
3. Secondary School 
4. Senior Secondary School 
5. Under Graduate 
6. Post Graduate 
7. Professional 
(ability to read and write) 
(Class X) 
(Class Xl i ) 
(B.A., B.Sc, B.Com) 
(M.A., M.Sc, M.Com) 
(M.B.B.S., Engg., M.B.A., B.Ed.) 
Father's Occupation: 
1. Jobless (JL) (No Job) 
2. Unskilled labour (UL) (Labourers, Shopkeepers, Vendors Rikshavv 
pullors etc). 
3. Skilled Labour (SL) (Carpenters, Painters, Electrician, Masons etc). 
4. Professional (PR) (Doctor's, Engineer etc). 
5. Business class (BS) (Businessmen). 
ANNEXURE 9.1 
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Mother's Educational Qualincation 
1. Illiterate 
2. Literate 
3. Secondar} School 
4. Senior Secondary School 
5. Under Graduate 
6. Post Graduate 
7. Professional 
(ability to read and write) 
(Class X) 
(Class Xl!) 
(B.A.. B.Sc, B.Com) 
(M.A., M.Sc, M.Com) 
(M.B.B.S.. Engg., M.B.A., B.Ed.) 
Mother's working status: 
i. Skilled Labour (SL) 
2. Trained worker 
3. House worker 
(SL)(Tailors, embroider etc) 
(TW) (Doctor's, Engineer etc). 
(HW) 
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ANNEXIRE 10 
B.G. Prasad's Method of Social Classification: 
Social Class 
1 
11 
III 
IV 
V 
Suggested by 
>I00 
50-99 
30-49 
15-29 
<I5 
L p dated by 1990 
1000 
500 - 999 
300 - 499 
150-299 
<150 
2002 
10.000 
5000 - 9999 
3000 - 4999 
1500-2999 
<1500 
(Ref: Sociology in Medicine, by Bhasker Rao; 2002) 
ANNEXUREll 
Ranges of BMI (Wt/h^) by ICMR (2002) 
BMI (Kg/m^) 
<18 
18-25 
25-30 
>30 
Classification 
Under weight 
Normal 
Over weight 
Obese 
ANNEXURE 12 
Household measures and standardization 
Item 
I 
2 
Utensil 
Katori 
Glass 
Size 
Small' 
Small 
Small 
Small'' 
Medium' 
Medium 
Large 
Large 
Large 
Extra Large' 
Small (tea glass)' 
Small (>ear)' 
Medium (steel)' 
Medium (steel) 
Medium (steel) 
Medium (steel) 
Medium (Yera) 
Medium (Vera)'' 
Dimension 
(Dia xh t ) 
7 x 2 5 
8 x 3 
7 5 x 3 6 
7 x 4 3 
8 x 3 5 
8 5 \ 4 
9 \ 3 5 
8 5 x 4 2 
9 x 3 8 
9 5 x 4 
1 0 5 x 5 
6 5 x 8 5 
6 5 x 102 
7 x 1 1 2 
7 5 x 1 1 
7 5 x 1 1 5 
8 x 1 1 5 
7 4 x 1 1 
7 7 x 1 1 
Weight 
Equisaient (g) 
100 
150 
160 
170 
180 
200 
220 
220 
240 
270 
350 
130 
200 
220 
320 
350 
300 
275 
350 
ANNEXURE 12.1 
Food Standardization 
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Foodstuff 
A. Cereals 
1. Chapati 
-
2. Paratha 
3. Puri 
4. Maize Chapati 
5. Rice 
6. Dalia 
7. Noodles 
B. Pulses 
1. Channadal 
2. Rajmah 
3. Lenfil 
4. Mixed pulse 
5. Soyabeans 
6. Nutri nugest 
C. \'egc(ables 
1. Cauliflower 
2. Frenchbeans 
3. Bottle gourd dry 
4. Stuffed bitter gourd 
Household measure 
Small (2x14 cm) 
Medium (3x16 cm) 
Large (3.5 x 18 cm) 
V. Large (4 x 19cm) 
Extra Large (5 x 20 cm) 
Small (3 x 14 cm) 
Medium (4x16 cm) 
Large (4.5 x 18 cm) 
Small (3x14 cm) 
Medium (3.5 cm x 16 cm) 
Large (4x16 cm) 
Medium (4.5 x 20 cm) 
Large Katori (one) 
Large katori (two) 
Medium katori 
Large Bovs 1 
Medium Katori 
Medium katori 
Medium katori 
Medium katori 
Medium katori 
Large katori 
Medium katori 
Medium katori 
Small katori 
2 pice 
Raw wt. 
(9) 
20 
30 
40 
80 
120 
45 
60 
90 
15 
40 
50 
100 
40 
80 
20 
. 50 
30 
40 
20 
30 
30 
13 
100 
100 
150 
100 
Cooked Wt. (9) 
30 
45 
60 
120 
180 
60 
75 
no 
25 
60 
75 
130 
140 
285 
125 
150 
120 
175 
120 
150 
150 
120 
1.15 
80 
90 
80 
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5, Brinjai lOr^ i 
6. Ladies finger 
7. Colocasia 
8. Raddish leaves 
9. Spinach (dr \ ) 
10. Spinach sag 
11. Mustard Sag 
12. Ladies finger 
Raw Vegetables 
13. Carrot 
14. Raddish 
15. Potatoes 
16. Onion 
17. Cucumber 
D. Fruits 
1. Banana 
2. Orange 
3. Apple 
4. Guava 
S.Chickoo 
6. Lemon 
E. Mi lk Group 
I .M i l k 
2. Curds 
3. Paneer 
Medium 
Medium 
Medium 
katori 
katori 
katori 
Small Katori 
Small Katori 
Medium 
Medium 
Katori 
katori 
Small katori 
Small 
Medium 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
Small 
Medium 
Large 
150 
Small (vera) 
Medium (vera) 
Small katori 
Medium Katori 
Large katori 
100 
100 
100 
75 
125 
125 
100 
100 
50 
75 
50 
75 
100 
30 
50 
100 
25 
75 
10 
100 
125 
250 
80 
120 
150 
100 
200 
100 
150 
350 
100 
150 
250 
50 
75 
100 
25 
50 
75 
200 
250 
80 
150 
180 
85 
80 
75 
70 
50 
50 
125 
75 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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F. Meat Group 
l E g g 
2. Mutton 
G. FATS 
1. Ghee 
2. Oil 
3. Butter 
4. Sugar Group 
1. Sugar 
2. Jaggerv 
Miscellaneous Foods 
I. Biscuits 
Cream biscuit 
Biscuit (Nice) 
Biscuit (Rama) 
Gluco (Britania) 
Salted biscuits 
Chocolate wafer 
2. Salted dal mixture 
Moong dal 
Besan sev 
3. Break pakora 
4. Phulbari 
5. Bread roll 
6. Samosa 
7. Rusk 
8. Bun 
9. Bread 
10. Potato tikki 
II.Mathi 
12. Besan laddo 
13.Barfi(khoya) 
14. Gulabjamun 
15. Malpura 
16. Haiwa 
17. Cake piece 
18. Chocolate eclarie 
19. Rice kheer 
(1 .\ 1 \ ! jp.cii.! 
One 
Large Katori 
Teaspoon 
Tablespoon 
Teaspoon 
Tablespoon 
Teaspoon 
Tablespoon 
Tea Spoon 
Small piece 
Medium 
One 
One 
One 
One 
One 
One 
1 Tablespoon 
1 Teaspoon 
1 piece 
Medium katori 
1 roll 
1 piece 
1 small 
1 large 
One 
Burger bun 
One 
One 
1 piece 
1 piece 
2 piece 
I piece 
1 serving 
One 
One 
One bowl 
2U 
50 
80 
5 
10 
4 
6 
10 
15 
5 
10 
20 
10 
3 
0.8 
7 
4 
1 
24 
20 
30 
20 
50 
40 
10 
30 
30 
50 
50 
20 
15 
35 
55 
40 
50 
-
-
200 milk 
20 sugar 
10 rice 
1 
180 
40 
22 
60 
45 
-
-
-
-
55 
25 
20 
35 
65 
0 
65 
35 
120 
150 
-'f.^ 
ANNEXURE 13 
• .1 I • • » » ^ l y — • — . Ill mm^^mm 
SELF REPORT OF STRESS OF EBP AND LBP 
ADOLESCENTS 
Annex-7.Q.8 DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS. 
(EBP: BOY) 
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Anncx-7.Q.8 DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS. 
cJUi 
(7 
(EBP:GIRL) 
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\_1 
A„„ex-7.Q.8 DESCRIBE ANY MAJOR STRESS E VEN ,N THE LAST SIX MONTHS. 
ff L \ /^ 
^±d ^ ' Z ' ^^TcT? ^ i i , yt 'H.^c^ "ieeJ ^ i ? ^ ^ oV7<)t^  
Xf JJ—) ,/ ^ ] ^ 
J 
''--c 1^ t,-^' cpH.,-^  ^-^-r^t 
(EBP: BOY) 
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Annex-7.Q.8 DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS, 
^ ^ K ^ h^ 5 K < ^ OA^[M^<~ ^>OlU^^ \^ ^^ 
OESS'-BOY) 
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Annex-7.Q.8 DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS. 
(LW:BOY) 
270 
Anncx-7.Q.8 DESCRIBE ANY MAJOR STRESS EVEN IN THE LAST SIX MONTHS-
\ J l o ^ i " l-votv;^  ^^^ hi^cloh^ 
(LBPrGIRL) 
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Anncx-7.Q.S DESCRIBE A f^Y MAJOR STRESS EVEN IN THE LAST SIX MONTHS. 
(LBP:GIRL) 
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ANNEXURE14 
CERTIFICATE 
URBAN HEALTH TRAINING CENTRE 
1,2-A, QILAROAD 
Phone No 2704124 (Centre) 
2720482 (Deptt) 
DEPTT. OF COMMUNITY MEDICINE 
J N MEDICAL COLLEGE 
ALIGARH MUSLIM UNIVERS1T\ 
ALIGARH - 202002 (UP) 
Ref. No Dated 
H CCMAVMO-^I^ 'J'^ • M. C. Ml • e-./^ /£'. o). OS Jh So. of.OS 
f :R 
